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FACTORS INFLUENCING THE FILLING OF THE 
ANTERIOR CEREBRAL ARTERY IN ARTERIOGRAPHY 
by 


Giovanni Ruggiero 


In cerebral angiography, it may happen in certain cases that the 
anterior cerebral artery (a. c. a.) is not filled with the contrast medium 
following injection of the internal or common carotid artery. The cause 
of this has hitherto been very little discussed in the literature. DE AL- 
MEIDA made a thorough investigation of the anatomic variations of the 
a.c.a. and of the anterior communicating artery (a. com. a.). He found 
a fully developed a. com. a. between the two a. c. a. in 86 per cent of his 
cases. In 14 per cent there was no true a. com. a. but a small branch from 
one a. c.a. to the other was always present. In some cases, the a. ¢. a. 
on one side was very narrow and short. In such cases a large branch 
of the a. c. a. of the opposite side replaces the normal a. com. a. This 
branch vascularizes the area of the opposite hemisphere usually supplied 
by its own a. c. a. According to DE ALMEIDA, complete absence of com- 
munication between the two sides is very unusual. Moniz studied 400 
cases (excluding tumours and aneurysms) examined by means of bilateral 
arteriography. Thorotrast was the contrast medium employed in most 
cases, sodium iodide being used in only four. He differentiated six pos- 
sible variations in the filling of the a. ¢. a.: 

1) One a. ec. a. filled from each side (55 per cent). 

2) Two a. c. a. filled from one side and one from the other (25 
per cent). 

3) Two a. ec. a. filled from each side (9.6 per cent). 

4) Two a. ec. a. filled from one side, neither from the other (7.25 
per cent). 

5) One a. c. a. only filled from both sides (1.5 per cent). 

6) One a. c. a. filled from one side and neither from the other (1.25 
per cent). 

From the Roentgen Department (Director: Professor Ertk LINDGREN) of Serafimer- 
lasarettet, Stockholm, Sweden. 

Submitted for publication, Sept. 10, 1951. 
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Fig. la. No filling of a.c.a., due to tech- Fig. 1 b. Good filling of a. c. a. after cor- 
nical error. The contrast medium.is in- — rection of the position of the needle in 
jected partly outside the carotid artery. the artery. 


In his opinion it was only possible to be sure of the total absence 
of the a. com. a. in group 4. Moniz stated that in all other instances, 
technical errors of the examination as possible causes could not be ex- 
cluded; he does not, however, discuss these errors. Thus, Moniz’ reports 
differ considerably from those of DE ALMEIDA. 

The writer has studied a material of 231 cases, examined by means 
of bilateral angiography in the Roentgen Department of Serafimer- 
lasarettet during the period from 1942 to 1949. The material comprised 
220 normal cases and 11 cases of brain tumours. The tumours were so 
sited, however, that they did not affect the circulation within the region 
which is now under consideration. Only technically satisfactory ex- 
aminations were included (cf. following). This study showed the fol- 
lowing results: 


1) One a. c. a. filled from each side (185 cases, 80 per cent). 

2) Two a. c. a. filled from one side, neither from the other (8 cases, 
3.4 per cent). On the side from which both a. c. a. were filled, the part 
of the a. c. a. proximal to the origin of the a. com. a. (A, according to 
FiscHER’s diagram), was of normal width in three cases but wider than 
usual in five. 

3) Two a.c.a. filled from one side (A,—A,; and A,—A, resp.) but only 
a very small and narrow artery corresponding to the part of the a. c. a. 
sited proximal to a. com. a. (A,) was filled from the other side. In these 
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Fig. 2a. No filling of a. c. a. (lateral Fig. 2 b. Good filling of a. c. a. after 
view). correction of needle position (half-axial 


A. P. view). 


cases A, on the first side was of normal width in nine cases and wider 
than usual in eight (17 cases, 7.3 per cent). 

4) Two a. c. a. filled from one side and one of these from the other 
(11 cases, 4.7 per cent). This group is closely related to group 3. The 
only difference is that A, on the latter side is somewhat wider in group 4. 

5) Both a. c. a. filled from each side, A,—A,; on the »injection side», 
A,—A, on the other (4 cases, 1.7 per cent). 

6) One a. c. a. with branches to the other hemisphere filled from one 
side. No a. c. a. filled from the other side (6 cases, 2.5 per cent). 


The foregoing figures refer to ¢.~s where the examination was car- 
ried out without compression of the internal carotid artery of the op- 
posite side. In cases belonging to group 3, if the contrast medium be 
injected on the side where only a rudimentary A, is filled and, at the 
same time, the internal carotid artery on the other side be compressed, 
filling of the two a. c. a. can result. The blood pressure is lowered by 
the compression of the internal carotid and it is then easier for the 
contrast to pass through the narrow vessel over to that side. In such 
cases it might be said that one a. ¢. a. and A,—A, on the other side 
normally get the blood from the first side, although there is a possibility 
of a collateral circulation. In two cases, however, even uader such con- 
ditions the results obtained were the same as when compression was 
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Fig. 3. Injection on the right side. Fig. 4. Same case. Injection on the left 
No a. c. a. side. Both a.c. a. filled from this side. The 
first part of the left a. c. a. is not wide. 


not used (one of these cases has been re-examined after a two-year 
interval with the same result). In such cases it seems, therefore, that 
there is no communication between the two sides. 

The foregoing figures differ most significantly from Moniz’ reports, 
it is true, but they are in much closer agreement with DE ALMEIDA’s 
anatomic studies. The disagreement between the results in this in- 
vestigation and those of Moniz must be due to differences in technique. 
Actually, Moniz’ figures are based on lateral views only and are there- 
fore practically without value, inasmuch as these are by no means 
sufficient for a study of the a. ¢. a. and a. com. a. Antero-posterior 
views as well are absolutely necessary. Not even ordinary straight A. P. 
views always give sufficient. information, but rather, in the majority 
of cases, must be supplemented by roentgenograms taken with the 
tube tilted cranially (half-axial views) and at times even by slightly 
oblique views (the head turned a little sideways with unaltered beam 
direction). The roentgenograms must permit thorough analysis of every 
part of the a. c. a., from its origin in the carotid artery up to the 
pericallosal artery (A,—A;). Only on the A. P. views is definite informa- 
tion obtained as to how the two hemispheres are vascularized; 7. e., 
whether the medial parts of one or both hemispheres are supplied by 
the same a. ¢. a. 
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Fig. 5. No a. c. a. filled from the right Fig. 6. Same case. Both a. c. a. filled from 
side. (Large posterior cerebral artery.) the left side. The first part of left a. c. a. 


is very wide. 


If neither a. c. a. be filled by the contrast medium, technical errors 
must first be prechaded. If the flow of blood in the carotid artery on 
the side of | injection is not free, it often occasions the non-filling 
of the a. c. a. If the old method with surgical exposure of the internal 
carotid von be employed for angiography, it is usual to raise the 
vessel with a snare or a hook in order to facilitate the introduction of 
the needle. If the pressure thus created is not completely removed 
during the injection, the result as a rule is poor, or no contrast filling 
of the a. ¢. a. may be the result. Nowadays, the percutaneous method 
of course is generally used. If the needle point does not lie free in the 
lumen but partially i in the wall of the artery the same conditions arise, 
as has been pointed out by Wicksom. If the rate of injection be too 
slow, the contrast medium becomes much diluted, especially if injected 
into the common carotid artery, with the result that small vessels may 
not be visualized on the film. Injection of the contrast medium into 
the internal carotid artery is always preferable for a clear demonstration 
of the vessels mentioned. The contrast medium we use is »Umbradil, 
a water-soluble preparation. Some writers suggest that water-soluble 
contrast media may possibly induce such severe vascular contractions 
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Fig. 7 a. Both a. c. a. filled from the 
right side. The first part of 
the right a.c.a. is normal. 
(No compression on the left 
side.) 

Fig. 7 b. Left side: only the first part 
of the very narrow a. ¢. a. 
on this side is filled with 
contrast medium 

Fig 7c. After compression of the 
right carotid artery, the left 
a. c. a. is filled from the 
left side. 


that a particular vessel branch will not be filled. Such a contraction 
has not been observed in this material and, in any case, it does not 
appear to affect the filling of the a. c. a., inasmuch as our figures agree 
on the whole with DE ALMEIDA’s anatomic investigations. Clinically we 
have found that »Umbradil» causes less reaction than other such media 
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Fig. 8 a. Only the narrow first part Fig. 8 b. After compression of the left 
of a.c. a. on the right side is filled. carotid artery both a. c. a. are filled 
No compression of the left carotid from the right side through the very 

artery. narrow first part of the right a. c. a. 


on the market. This impression has been confirmed experimentally by 
BroMAN and QO sson. Sodium iodide is unsatisfactory in being too 
irritating. Thorotrast is unsuitable because it is a radioactive substance 
which is not excreted after the examination. 

Physiologically, it is said, that the circulation in one hemisphere is 
independent of that in the other. As is apparent from the foregoing 
this is not exactly correct; abnormalities of the a. com. a. and the first 
part of the a. c. a. are rather common and of a kind that in some cases 
the region of one hemisphere normally vascularized by the a. c. a. on 
that side receives its blood partially or entirely from the other side. 

An examination without compression, however, should be supple- 
mented by one with compression in cases in which demonstration of 
the collateral possibilities is necessary. The blood pressure in one hemi- 
sphere is lowered by compression, facilitating the passage of the con- 
trast medium over to that side even through small vessels. In those 
cases where ligation of one or the other a. c. a. or a. com. a. may per- 
haps have been undertaken at a later operation, such communication 
tests must always be carried out in order to permit a correct conception 
as to whether there will be a satisfactory circulatory system after such 
procedure. The wider the a. com. a. and the first part of a. c. a., the 
more easily the blood seems to pass over to the other side. 
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Fig. 9 a. No filling of a. c. a. from Fig. 9 b. Both a. c. a. filled from 
the right side with or without com- the left side. 
pression of the left a. c. a. In such 
a case there is probably no connec- 
tion between the two sides. 


Only normal conditions have been discussed here. Pathologic proc- 
esses may naturally also cause defective filling of the a. c. a., but that 
lies outside the scope of the present work. In the writer’s opinion, how- 
ever, variations in the distribution of the blood in the two hemispheres 
which may arise from the anatomic variations of the vessels in the tract 
of a. com. a. may be of significance in certain more or less obscure cases 
of epileptic fits or headache. 


SUMMARY 


In a material of 231 angiographic examinations, various types of vessel anomalies 
of the anterior communicating artery and the first part of the anterior cerebral arteries 
occurred in 20 per cent of cases. In order to obtain a clear conception of the circulatory 
conditions, angiography, both with and without compression of the internal carotid 
artery of the opposite side, was necessary. 


ZUSAMMENFASSUNG 


In einem Material von 231 Angiographien traten in 20 %, der Fille Gefiassanomalien 
von verschiedenem Typus auf, nimlich im Gebiet der vorderen kommunizierenden 
Arterie und des ersten Teiles der vorderen zerebralen Arterien. Um eine klare Auf- 
fassung der Zirkulationsverhiiltnisse zu erhalten, war Angiographie sowohl mit als auch 
ohne Kompression der anderseitigen Arteria carotis interna notwendig. 
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RESUME 


Sur un matériel comportant 231 examens angiographiques l'on trouve divers types 
d’anomalies vasculaires au niveau des artéres communicantes antérieures et de la pre- 
miére partie des artéres cérébrales antérieures dans 20 °% des cas. Afin de se faire une 
idée claire et nette des conditions circulatoires il fut nécessaire de pratiquer des angio 
graphies avec et sans compression de lartére carotide interne du coté oppose. 
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HYSTEROGRAPHICALLY VISUALIZED 
RADIONECROSIS FOLLOWING INTRA-UTERINE 
RADIATION OF CANCER OF THE CORPUS 
OF THE UTERUS 


Olof Norman 


Uterine changes appearing sometime after intra-uterine radiotherapy 
were reported in an earlier article on hysterography in the investigation 
and follow-up of cancer of the corpus of the uterus (NORMAN, 1950). 
These changes consisted of well-defined smooth outlined, exophytic for- 
mations bulging a few millimetres into the uterine cavity. They might 
at first sight have been considered malignant, but the following con- 
siderations were against this and at the same time suggested that they 
should be interpreted as untoward effects of radiation, 7. e. radionecrosis. 

1. The changes appeared some weeks after the radium treatment, 
i. e. after a lapse long enough for radionecrosis to develop. 

2. They occurred despite previous radiotherapy and were therefore 
very probably not ascribable to progression of the cancer. 

3. The changes always appeared at sites in which there were no 
pathological signs in hysterograms taken before radiation. 

4. Follow-up hysterographies showed that although the changes were 
left untreated, they gradually diminished or disappeared. 


At the time of the investigation no operation specimens were avail- 
able to check whether the changes were really due to radiation necrosis, 
neither were reports of such post-radiotherapeutic lesions available in 
the literature. Therefore, further attention was directed to these points. 

Later, hysterographic examinations performed before, during and 
after radiation showed the development of the same type of changes. 


Submitted for publication, Dec. 29, 1951. 


| 
| 
| 
| 
| 


IIYSTEROGRAPHICALLY VISUALIZED RADIONECROSIS 97 


Fig. le. Fig. 1 d. 
Fig. 1. Case R 2663/50. 


a) Infiltrative growth in the upper part of the cavity but no changes of the lateral walls. 

b) 21 days later. Smooth outline of the upper part of the uterus but widespread 
changes in the lower part of the corpus and cervix. These changes were interpreted as 
signs of radionecrosis of the mucosa. 

c) Hysterogram of the contrast-filled operation specimen. 

d) The operation specimen. Qedematous mucosa and ulceration covered with fibrin 
at the sites of the hysterographic changes. Microscopic examination revealed no signs 
of cancer in this region nor in the upper part of the uterus. 
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In 3 of these cases (R 591/50, R 683/50 and R 2663/50), which were 
afterwards submitted to operation, the patho-anatomic examination of 
the operation specimen proved the diagnosis of radionecrosis. The last 
case, in which the lesion was most pronounced, will be described. Hys- 
terograms, made 14 days after microscopic examination of curettings had 
proved the diagnosis of cancer, showed an infiltrative growth situated 
in the upper part of the uterus (Fig. 1 a). The following day the uterus 
was packed ad modum Heyman, in this particular case with 11 cap- 
sules, each of which contained 10 mg. of Radium element. The es- 
timated dose was 1,800 mg.-hrs. A follow-up hysterography was carried 
out 21 days later (Fig. 1 b). The outline of the superior portion of the 
uterus was smooth and regular and showed no sings of residual cancer. 
Changes were now seen, however, in the lower part of the corpus and 
in the cervix, 7. e. at a site at which earlier hysterography had shown 
no signs of a pathologic condition. The changes were similar in ap- 
pearance to those described in the aforementioned article and were 
therefore interpreted as due to radiation necrosis. The patient was 
operated on 3 days later. Macroscopically (Fig. 1 d) the upper surface 
of the uterine cavity was smooth. Around 

the internal os in the region of the 

changes visualized in the follow-up hystero- 

grams the mucosa was oedematous and 

1 2. 3. showed a few scattered necrotic areas cov- 
Fig. 2. Various fundamental ¢ted with fibrin. Microscopic examination 
shapes of the uterus (according Of sections from various parts of the excised 

to Schultze). uterus revealed no signs of cancer. 


Frequency of Radionecrosis 


Our series now consists of 175 cases of cancer of the corpus of the 
uterus in which hysterography was carried out during the 4-year period 
20. 11. 1946—31. 11. 1950. 

Before assessing the frequency of radionecrosis in this series, two 
groups must first be excluded, namely, 26 cases (20 operated on) in 
which no follow-up hysterograms were made, 25 in which the growth 
was extensive and 9 cases in which the growth occupied the entire 
uterus. This exclusion is necessary because if the carcinomatous changes 
fill the entire cavity or the major part of it, the presence or the extent 
of any radionecrosis of the uterine mucosa cannot be assessed roent- 
genographically. 

Thus the frequency of radionecrosis can be assessed only on the 
basis of 115 cases. Of these, 35 showed changes suggesting this condi- 
tion. 
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On perusal of the hysterograms of these 35 cases the most striking 
observation was that the changes were more frequently seen at the 
level of the internal os than in superior part of the cavity. The areas 
free from pathologic changes before radiation and the sites of radio- 
necrosis demonstrated in follow-up hysterograms will be apparent from 
table I. 


Table I 
The frequency and site of radionecrosis demonstrated in regions free from pathologic 
changes before radiation 


No pathological > : i 
Radionecrosis in 
anges 


total 0 react. 


= total lat. wall 
8 8 0 0 
+ 10 4 6 2 6 
aa + 27 16 11 6 9 11 
a 7 6 1 1 
48 35 13 7 13 
15 11 4 4 
total 115 80 35 8/45 23/92 28,90 
18 25 31 


per cent per cent per cent 


In 45 cases the hysterograms contained no signs of cancer in the 
upper part of the uterus. Radionecrosis was demonstrated in this si- 
tuation in 8 cases but always with co-existent radionecrosis elsewhere 
in the uterus. In 9 other of these 45 cases, however, the reaction was 
seen in the lateral wall of the corpus or at the level of the isthmus but 
not in the upper region. 

In 92 cases, hysterograms showed that the cancer had spared at 
least one of the walls of the uterus. Of these, radionecrosis was after- 
wards demonstrated in 23. But in 8 of the 75 cases belonging to this 
group, radiation necrosis was seen only in the region of the internal os. 

Among the 86 cases in which hysterograms made before radiation 
contained no signs of pathologic changes round the internal os, follow-up 
hysterograms showed radionecrosis in 28. In none of them was radiation 
necrosis seen elsewhere, unless accompanied by similar changes at the 
level of the internal os. 

Summarizing, radionecrosis was seen in the upper part of the wierus 
in 8 out of 45 cases (18 per cent), in the lateral wall of the uterus in 23 
out of 92 cases (25 per cent) and at the level of the internal os in 28 out 
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Fig. 3 a. Fig. 3 b. 


2 


Fig. 3c. Fig. 3 d. 


Fig. 3. 
a) and b) Frontal and lateral views of an operation specimen filled with contrast 
medium (mucosal hyperplasia). 
c) and d) Same uterus packed with radium capsules. The cervix and the lower part 
of the corpus are now appreciably distended, but the outline of the upper part of the 
uterus is not definitely changed. 
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Table II 


Frequency of radionecrosis in various types of uterus, grouped 
according to Schultze 


Schultze 


type 1 type 2 | type 3 total 


64 69 42 175 
32 49 34 115 
8 13 14 35 


of 86 cases (31 per cent). Thus radionecrosis seems to be more common 
in the lower than in the upper part of the uterus. This was hardly to 
be expected, because the use of multiple capsules secures an equal 
distribution of the radiation over the uterine cavity (BENNER 1941 and 
others). 

A comparison of the roentgenographic appearances of the uterus, 
before treatment and after packing, may help to explain this higher 
frequency of radiation necrosis lower down in the uterus. In the packed 
uterus the lateral walls are usually more or less straight or even bulged 
apart and, as a rule, the ¢ capsules in its upper part lie side by side. 
Further down towards the cervix, the capsules are possibly introduced 
with greater pressure (GORTON — personal communication). Fig. 2 shows 
diagrammatically (according to ScHuLTzE) the various fundamental 
shapes of the uterine cavity. The frequencies of these types in the present 
series are given in table I. Schultze’s type 3 was thus only slightly 
preponderant. Radiation necrosis was seen in 25, 27 and 41 cases in 
groups 1, 2 and 3, respectively. 

In order to find out whether or not the insertion of the capsules 
deformed the uterine cavity to any appreciable extent, operation spec- 
imens were packed (Dr. GorTON) and roentgenographed. A hysterogram 
of one of the packed preparations is illustrated in Fig. 3. Even the use 
of a dilator means a certain degree of distension of the cervix and 
internal os. In the 10 specimens examined in this manner, the packing 
regularly caused a further dilation of the cervix and internal os and, 
though to a less amount, of the walls of the corpus. The insertion of 
the capsules, however, had no apparent effect on the shape of the su- 
perior portion of the uterus. The amount of dilation was greatest at the 
level of the internal os (Fig. 4), the diameter of which was increased 
by some 25 per cent—100 per cent. If this increase occurs in both a 
sagittal and transverse direction, the circumference and thereby the 
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area of the wall are increased by a corresponding amount. If the radia- 
tion of the packed uterus is found to be equal over the entire organ, 


Fig. 4. Sketch showing uterine dis- 

tension seen as a rule in connection 

with the packing with multiple 
capsules. 


it means that the mucosa at the level of the internal os will receive a 
larger amount of radiation than it would if not distended: this might 
5 

explain why radionecrosis occurs most frequently in this region. 


SUMMARY 


The earlier assumption of the author that characteristic changes seen at follow-up 
hysterographies following radium treatment for cancer of the corpus of the uterus are 
ascribable to radionecrosis, is confirmed. The frequency and situation of the changes 
are described and an explanation given of the reasons why these are commonest in the 
lower part of the cervix. 


ZUSAMMENFASSUNG 


Die friihere Annahme des Verf., dass karakteristische, bei hysterograpischen Nach- 
untersuchungen von mit Radium behandelten Karzinomen des Korpus uteri sichtbare 
Veriinderungen einer Radionekrose zuzuschreiben sind, wird bestitigt. Die Haufigkeit 
und die Lage der Verinderungen werden beschrieben und schliesslich werden die Griinde 
dafiir angegeben, warum diese Verainderungen im unteren Abschnitt der Zervix am 
haufigsten sind. 


RESUME 


L’opinion précédemment émise par l’auteur, sur la nature des altérations caractéristi- 
ques, constatées dans les hystérographies de controle, aprés traitement au radium du can- 
cer du corps de la matrice, est confirmée. II s’agit en effet de radionécroses. La fréquence 
et le siége des lésions sont décrits et une explication est donnée des raisons pour lesquelles 
celles-ci sont généralement situées dans la partie la plus basse du col. 
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ELIMINATION OF THE WATER-SOLUBLE CONTRAST 
MEDIUM IN BRONCHOGRAPHY. 
»FUNCTIONAL BRONCHOGRAPHY 

by 


Mario Lenzi 


lodized oil has generally been used as the contrast medium in bron- 
chography. During the last few years water-soluble, absorbable contrast 
substances have also become available for this purpose. 

lodized oil is not absorbed or only to a very small degree; consequently 
this contrast can only reproduce the morphologic appearance of the 
bronchial tree. The water-soluble contrast substances (Umbradil, Iod- 
uron B, Viskiosol etc.) on the other hand are absorbed in a relatively 
short time. By studying the absorption time it is possible to get an idea 
of the functional condition of the bronchi as the author has pointed out 
already in earlier papers containing clinical experiences with viscous 
Umbradil. These were the first reports, after those of Moraes and 
HEIWINKEL, made upon these substances. 

In normal subjects examined up to the present, even if there be slight 
time differences due to the patient’s age (a longer time in elderly patients, 
a shorter time in the case of children) complete absorption takes place 
in times varying from 30 to 45 minutes; there are no appreciable dif- 
ferences in the sexes and with the various types of contrast media em- 
ployed. Absorption takes place not only in the alveoli but also in the 
bronchi. 

Two stages of bronchography are usually differentiated: the bron- 
chial stage in which the bronchi are filled with contrast and the alveoli 
stage in which the contrast has passed out into the alveoli. Using the 
water-soluble contrast a third stage, in which the contrast is being ab- 
sorbed, may be encountered. In this stage the lymphatic and venous 
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Fig. 1. Lympho-venous stage in the 
absorption of the c. m. (Viscous Um- 
bradil) in a normal subject. 

a. Ist stage: after 15 minutes. 

b. 2nd stage: after 20 minutes. 

c. 3rd stage: after 30 minutes; ab- 
sorption is nearly complete. 


Fig. lc. 
vessels more or less filled with contrast — present a knotty, net- 


like appearance of the lung, a »spotty image». As the contrast is elimi- 
nated the net-like structure becomes less apparent and gradually fades 
away. This third stage may be called the lympho-venous stage and be 
said to represent pulmonary lympho-venography (fig. 1 a—c). 

If the absorption time has been short and a large amount of c. m. 
been used, it is possible to demonstrate the latter in the urine by the time 
that it has been completely absorbed. 


2 

> wily? 

Fig. 1 a. : Fig. 1 b. 
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Fig. 2 a. Fig. 2 b. 


Fig. 2. Bronchiectasis of the right base in which there is slow absorption. 


a. Radiogram taken 10 minutes after the introduction of the c. m. 
b. Radiogram taken 4 hours after a. 


If the time of absorption be short, the anesthesia satisfactory and 
use made of a Métras’ catheter in conjunction with localised and serial 
views, preferable taken with some kind of »spot-apparatus», it is possible 
to examine different areas of the lungs separately and successively 
at one bronchographic examination. One is also able with this kind of 
contrast to re-examine the same zone if necessary many times; this 
was not possible with the non-absorbable iodized oils. Up to the present 
we have examined more than 300 cases without any complications. 
Slight irritative symptoms may appear, however, in a few subjects but 
are transitory. There seems to be no contraindications (FISCHER) unless 
there be high fever or hemoptysis. Finally the water-soluble ¢. m. will 
mix infinitely with the secretions of the cavities or of the bronchi while 
the iodized oil will not mix at all. When using the water-soluble substances 
the bronchi will thus be filled with contrast, resulting in more accurate 
radiological findings. 

The average absorption time is, in the author’s experience, about 
30—45 min., as was mentioned before. Variations in the length of time 
may occur in various conditions. Cases of quick absorption are rather 
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Fig. 3a. Fig. 3 b. 


Fig. 3. Acute abscess of the lung. 
a. Bronchographic appearances at the moment of introduction 
b. Quick and complete absorption in normal time (after 40 minutes). 


rare; they are generally found in hyperthyroidism, in tachycardia or in 
fever. Cases of lengthy absorption are more common. They are caused 
by all those processes which alter the normal bronchial and alveolar 
permeability and the general normal anatomo-functional properties of 
the broncho-alveolar walls. 

A typical example is afforded in cases of bronchiectasis in which 
the c. m. remains for seven, ten and even twelve hours or more, with a 
very slow absorption rate and therefore without an appreciable venous 
stage (fig. 2a—b). There is often no relationship between the degree 
of bronchial dilatation and the slower absorption rate. Frequently very 
slow absorption occurs in cases of bronchiectasis of medium or small 
size; vice versa the c. m. is sometimes absorbed relatively quickly, 
say, in one or two hours (in a few cases in a still shorter time), in cases 
of gross bronchiectasis. This happens particularly in acute cases in which 
the general condition of the patient is poor, as well as in infected 
bronchiectasis, etc. In bronchiectasis associated with growths the period 
of absorption is relatively shorter and often within the normal limits. 

In pulmonary abscess, in cystic or neoplastic cavities, etc., a study 
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Fig. 4 a. Fig. 4 b. 


Fig. 4. Cyst of the right lung base with slow absorption. 


a. 5 minutes after the introduction of the c. m. 
b. 25 minutes after, the opaque compound leaves the bronchial tree 
but it is not absorbed from the cystic cavity. 


of the manner of absorption of the water-soluble opaque compounds 
has allowed us to demonstrate a fairly exact and stable relationship 
between the anatomo-clinical pictures of the lesion and the slow absorp- 
tion rate. While the walls of neoplastic cavities possess very slow powers 
of absorption, the walls, for example, of acute abscess cavities absorb 
the c. m. rapidly (fig. 3 a—b). Uninfected cavities of the cystic lung 
empty, on the average, in one hour and a half or in two hours (fig. 4a—b). 

Improvements in the general and particularly the local conditions 
due to the results of treatment also react favourably on the times of 
absorption. 

We are now turning our attention to the influence of certain pharma- 
ceutical substances upon absorption in order to see if and how the elements 
of functional semeiology observed up to now can be modified. We some- 
times obtain normal findings in certain parts of the lungs, 7. e. both 
the bronchial and the alveolar stages are visible, but in others only 
the bronchial stage is demonstrated; no contrast passes over into the 
alveoli in spite of a normal morphology of the bronchi. These parts 
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Fig. 5a. Bronchiolar spasm in the Fig. 5 b. The same subject. Slow 
zone of the superior branch: there is absorption (after 1 hour). 


no alveolar stage, 


Fig. 5 ec. The same subject. Second Fig. 5 d. 
bronchography a month later: pat- 


The same subject. Com- 
plete absorption in normal time (30 
terns as in fig. 5 a. minutes) after a curative treatment 
with Aleudrin. 
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of the lungs may not be constant and their situation may vary in different 
examinations. We have tried various pharmaceutical substances to 
obtain an explanation for these effects. It is possible that a marked 
spasm of the lesser bronchi having a zonal distribution is present in-these 
cases; anyhow the phenomena generally occur in asthmatic or chronic 
bronchitic patients, without signs of bronchiectasis (fig. 5 a—d). HEecK- 
MANN’S hypothesis, 7. e. the presence of zones in a stage of functional 
rest, cannot be excluded. Our present results must be confirmed by 
further investigations, which may modify our views. GAMBACCINI, 
MuzzaLint and Macarint however, have recently published results in 
agreement with ours. 

Both clinical or experimental research on the time and method of 
absorption should always be carried out with a comparative criterion, 
with good technique and with the same amount of anesthetic; the same 
amount and quality of contrast should be used and the same bronchial 
zone examined, etc. But at present we are of the opinion that water- 
soluble opaque media permit new information in the field of broncho- 
graphic diagnosis to be placed beside the pure morphologic aspect. This 
new element is the study of the speed of absorption of the c. m. and 
the examination of images of the »lympho-venous» stage. We feel justified 
in attaching importance to the value of function in introducing, beside 
normally used morphologic bronchography, a new »functional broncho- 
graphy». 


SUMMARY 


Results, based on more than 300 bronchographic examinations with water-soluble 
c. m., are briefly reported. By comparing the data obtained in studying the time of ab- 
sorption of these opaque compounds and their relative radiologic patterns in pathologic 
cases (bronchiectasis, pulmonary abscess, neoplastic cavities, cysts, etc.) with normal 
findings, the condition of examination being the same, the author, in 1949, suggested 
the use of the term »functional bronchography»; this should complete the semeiotic 
data which in the bronchographic technique hitherto employed have been limited to 
the morphologic patterns only. 

A few roentgenograms illustrate the practical application of these principles. 


ZUSAMMENFASSUNG 


Die Ergebnisse von iiber 300 Bronchographien mit wasserlislichem Kontrastmittel 
werden kurz geschildert. 

Auf Grund des Vergleiches der Absorptionszeit dieser undurchsichtigen Lésungen 
und deren relativen réntgenologischen Befunden in pathologischen Fallen (Bronchec- 
tasien, Lungenabszesse, neoplastische Hohlriume, Zysten u. s. w.) mit normalen Fallen 
in denen die Untersuchungsbedingungen die gleichen waren, schlug der Verfasser im 
Jahre 1949 die Anwendung des Ausdruckes »Funktionelle Bronchographie» vor; damit 
sollten die pathognomonischen Befunde, die bei der bisher angewendeten Bronchographie- 
technik auf die morphologischen Bilder allein begrenzt werden, ergiinzt werden. 

Einige Réntgenbilder illustrieren die praktische Anwendung dieses Prinzipes. 
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RESUME 

Une bréve description des résultats basés sur plus de 300 examens bronchographi- 
ques pratiqués 4 l’aide de matiéres contrastantes solubles 4 l’eau. En comparant les 
données obtenues en étudiant le temps d’absorption de ces composés opaques et leur 
comportement radiologique relatif dans des cas pathologiques (bronchectasie, abcés 
pulmonaire, cavité néoplasique, kystes etc.) avec des données normales dans les mémes 
conditions de recherche, l'auteur suggera, en 1949, l'emploi du terme »bronchographie 
fonctionelle». Ceci compléterait le tableau séméiotique qui se limitait jusqu’ici, dans 
la technique bronchographique, au schéma morphologique seul. 

Quelques radiographies illustrent application pratique de ces principes. 
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DYSPLASIE OSSEUSE ET UNGUEALE HEREDITAIRE 
(Démonstration de Linkage de Facteurs) 
par 


P. Cottet et U. Pfaindler 


»Lliac horns» (cornes iliaques) est une anomalie trés rare. Nous n’avons 
pu en trouver que cing cas dans la littérature, tous d’origine américaine. 
Nous avons toutefois rencontré incidemment cette rarissime anomalie 
chez un malade au cours d’un examen radiologique du tube digestif. Le 
sujet en question a déclaré que ces modifications étaient connues depuis 
longtemps des membres de sa famille qui les attribuaient & une malé- 
diction. 

Le »Conteur Vaudois», sous la plume de Jacques DESBIOLES, cite en 
effet un document authentique, du 7. 7. 1624, d’aprés lequel un ancétre 
de notre patient se serait vendu au diable et, pour 3 sols, lui aurait pro- 
mis de faire mourir gens et bétes au moyen d’une graisse et d'une poudre 
empoisonnées. En fait, il fut rendu responsable de plusieurs décés et 
brilé pour sorcellerie. Une autre version, orale, est que l’aieul en ques- 
tion aurait été roué de coups et en serait resté déforme; il aurait transmis 
a ses descendants cette difformité. 

Nous nous sommes livrés alors & une étude radiologique et génétique 
aussi compléte que possible de tous les membres de cette famille que 
nous avons pu examiner. II s’agit au total de 51 personnes disséminées 
dans la Suisse romande, réparties sur 4 générations et issues d’une méme 
souche vaudoise dont les origines se situent au village de Sugnens. 15 
d’entre elles manifestent une atteinte du systéme osseur et des ongles 
(fig. 1—14). 


En résumé, les localisations squelettiques sont variables, mais il 
apparait d’emblée qu’elles se limitent pratiquement aux manifestations 
sulvantes: 


Remis & la Rédaction le 27 mars 1951. 
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Arbre généalogique d’une famille atteinte de dysplasie osseuse et unguéale. 


a) Les rotules sont petites, parfois bi- ou multipartites, souvent sub- 
luxées au repos ou lors de la flexion grace 4 l'atrophie du condyle externe 
du fémur. Les extrémités inférieures du fémur et supérieures du tibia 
sont grossiérement taillées. Il peut exister une fabella. La partie antérieure 
du plateau tibial fait défaut. 

b) Au niveau du bassin on constate une forme anormale de la créte 
iliaque avec proéminence de l’épine iliaque antéro-supérieure, appositions 
osseuses, présence d’os acétabulaires parfois trés volumineux, déforma- 
tions diverses des tétes fémorales, important épaississement, probable- 
ment d'origine statique, de la corticale interne de la diaphyse fémorale. 
Quant aux »cornes iliaques» qui ont été observées ici chez 5 personnes, 
elles sont implantées au centre des fosses iliaques externes, ont une base 
de 2 & 4 cm de hauteur, une longueur de 2 a 3 cm, et sont dirigées en 
arriére et en dehors; elles sont symétriques ou non. Leur présence se 
traduit par des saillies anormales, visibles a l’examen externe et palpables; 
elles ne s'accompagnent d’aucune géne. Leur origine atavique est pos- 
sible bien qu’elles soient inconnues chez les autres mammifeéres. 

c) La colonne vertébrale montre une courbure cervicale antéro-pos- 
térieure en baionnette et une lordose lombo-sacrée accentuée avec dé- 
formation en bee du promontoire. Dans le cas initial la radiographie du 
squelette entier n’a pas montré d’autre anomalie notable qu'une synos- 
tose des apophyses clinoides antérieures et postérieures. 


A ces altérations du systéme osseux s’ajoute, presque réguliérement, 
une dystrophie des ongles des mains, et parfois des pieds, avec atteinte 
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Fig. 1. No. 7. 66 ans. Appositions osseuses sur les os 
iliaques déformés. Nombreux et volumineux os acéta- 
bulaires. 


Fig. 2. Fig. 3. 
Fig. 2 & 3. Le méme cas. Hypoplasie unguéale. Lunules triangulaires. Pouces avec 
ongles hypoplasiés. 


prépondérante ou exclusive des pouces. Dans certains cas l’atrophie un- 
guéale se limite & la moitié cubitale; en outre, les lunules sont triangulai- 
res et les ongles minces et striés. Toutes ces modifications apparaissent 
précocément; ainsi, & 6 ans, on distingue déja trés nettement |’ébauche 
des »cornes iliaques» et la déformation des crétes iliaques. Au méme age, 
les ongles sont déja altérés également. 
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Fig. 4 & 5. No. 11. 35 ans. Relief 
des genoux trés grossier. Jam- 
bes en O. A la flexion, sub- 
luxation des rotules en de- 
hors. 


Fig. 6. Incidence axiale. Rotule 
triangulaire, condyles aplatis 
et élargis, interligne rétréci. 


Fig. 7. Le méme cas. »Cornes iliaques». Déformation des 
crétes iliaques. Epaississement des corticales fémorales. 


~ 
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Fig. 8. Fig. 9. 
Fig. 8 & 9. Le méme cas. Déformation de los iliaque avec »corne» 
yostérieure. A noter la proéminence des »cornes iliaques» et l’ensellure 
| 
lombaire. 


Fig. 10. No. 12. 35 ans. »Cornes iliaques» asymétriques. 
Forme anormale des os iliaques. 


Historique 


Déja en 1820 CHATELAIN (cité par LiTTLe) signalait l'association de modifications 
unguéales et d'autres malformations. En 1833, la »London Medical Gazette» parle pour 
la premiére fois de cas familiaux d’absence des rotules vus 4 |’Hopital Saint Georges. 
En 1872, SERVIER a vu 2 cas, non familiaux, de luxations rotulienne et radiale avec pieds 
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Fig. 11. No. 21. 27 ans. Forme anormale des crétes iliaques 
du petit bassin et des branches ischio-pubiennes. 


Fig. 12. No. 30. 6 ans. Ebauches de »cornes iliaques». 
Déformation des os iliaques. Bassin trilobé. 


bots. E. M. Lirrie cite en 1897 une analyse de SepGwick portant sur 18 parents, ré- 
partis en 4 générations, qui étaient dépourvus de rotules et d’ongles des pouces et dont 
certains présentaient de plus une déformation des hanches. II y ajoute 3 cas personnels. 
Dans le méme numéro du »Lancet», BurGEss décrit des observations d’agénésie rotu- 
lienne associée & une luxation congénitale des hanches et des malformations des pieds. 
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Fig. 14. 


Fig. 13. No. 30. Os iliaque déja déformé avec 
ébauche de »corne». 


Fig. 14. No. 30. On voit déji les malformations 
Fig. 13. ungéales des pouces. 


En 1900 Wo Fr voit une femme et ses deux enfants chez lesquels font défaut les rotules 
et les ongles des pouces. A la-méme é¢poque JOHACHIMSTHAL rapporte un cas d’absence 
rotulienne combinée & une déformation des cols fémoraux. Dans la famille examinée par 
Most en 1903, sept personnes n’avaient pas de rotules ni d’ongles des pouces et parfois 
des pieds bots ou des contractures aux hanches et aux genoux. En 1912, Firts observe 
des altérations unguéale et rotulienne chez sept parents dont trois avaient aussi des 
déformations des coudes. Trois ans plus tard Ruin publie trois cas familiaux d’absence 
des rotules dont deux avec modifications unguéales. En 1918, BOHLER mentionne I’apla- 
tissement du condyle externe du fémur permettant la luxation rotulienne, conditionnée 
elle-méme par l’atrophie du muscle vaste interne. TRAUNER et RIEGER exposent en 1925 
le cas de six personnes apparentées offrant une luxation congénitale des radius aux cou- 
des, des malformations des 1*™ et 2°™© doigts et orteils ainsi que, chez l'une, une hypo- 
plasie rotulienne. La méme année, SIEBER présente quelques observations de malforma- 
tions unguéale et rotulienne, et facultativement de genua valga avec flexion limitée. 

OESTERREICHER, dans un travail capital de 1929, identifie au cours de cing généra- 
tions les 3 caractéres: onychatrophie, malformations rotuliennes (hypoplasie, bipartition 
et subluxation), luxation de la téte radiale, qui se révélent étre dominants. En méme 
temps OrEL poursuit l'étude de la famille examinée par TRAUNER et RIEGER, y constate 
des différences quantitatives et y découvre d’autres anomalies telles que lordose, epican- 
thus, cécité, déficit intellectuel, avec prédominance cependent des altérations rotulien- 
ne et unguéale. En 1932, ScuréperR signale chez cing fréres et s:eurs l’association: 
luxations multiples (coude, épaule, hanche) et déformation du pavillon de loreille, ac- 
compagnées parfois de contractures des petits doigts, de synostose C1—C2, de perte de 
substance & la surface antérieure du plateau tibial, de lordose lombaire, et de genua valga. 
TURNER en 1933 compléte le tableau des malformations des genoux, des coudes et des 
ongles en notant de plus un hyperlaxité articulaire des doigts, une malléole interne plus 
grande que l’externe, une saillie de l’extrémité externe de la clavicule, un agrandisse- 
ment de l’angle d’inclinaison du col fémoral. AscHNER, en 1934, constate que la luxation 
du radius manque parfois 4 la triade habituelle et que les modifications unguéale et 
rotulienne peuvent exister seules, ce qui se confirme dans notre souche. Mais il a observé 
aussi l'association: luxation radiale et malformations unguéales. En 1936, LEsTeR reprend 
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étude de la souche de Firth et signale la présence éventuelle d'une hétérochromie 
irienne. 

En Suisse, la seule souche connue montrant des anomalies de ce groupe est celle de 
MontTAnt et EGGERMANN comprenant 21 personnes dont 10 étaient atteintes de la triade 
classique. Accessoirement il existait une laxité ligamentaire aux mains. Tous les pa- 
tients avaient les cheveux blonds et les yeux bleus. Les modifications étaient sans relation 
avec le groupe sanguin et le sexe. Celles des coudes, des genoux et des ongles coexistaient 
toujours, tandis que les autres caractéres anormaux étaient inconstants. En 1938, Sever 
décrit un cas avec exostoses aux coudes. En 1943, Tourarne, dans une revue d’ensemble 
de l’'affection qu’il dénomme onycharthrose héréditaire, cite des exemples de toutes les 
combinaisons des éléments de la triade, 4 l'exception de celle des altérations des coudes 
et des genoux. La combinaison la plus fréquente est celle des malformations des genoux 
et des ongles, ce qui correspond & nos cas. 

Dans le journal »Radiology», Fone reproduit en 1946 pour la premiére fois l'image 
radiologique d’apophyses iliaques externes qu’il appelle »iliac horns», et dans I Editorial, 
addendum du méme fascicule, Dove dit en avoir vu un cas vingt ans auparavant. En 1948, 
les Mino et LivinGsTone recensent dans la littérature une centaine de cas d’altérations 
osseuse et unguéale concomitantes et notent également la présence de cornes iliaques. 
Parfois il y a aussi de lichthyose, des malformations du systéme pileux ou dentaire. C’est 
alors que se situe aussi l’observation de GorDoN, SCHECHTER et PERLMANN: luxations ro- 
tulienne et radiale accompagnées de nombreuses autres déformations squelettiques. En 
1949 THompson, WALKER et WEENS annoncent un nouveau cas de »cornes iliaques» 
avec déformation du bassin et absence des ongles des pouces et des index. Dans un article 
de WILDERVANCK, paru en 1950, il s’agit d’une souche de 53 membres dont 22 sont touchés. 
On note quelquefois ici une flexion partielle des 5°™e*s doigts. Quant 4 la luxation de la 
téte radiale, elle peut se faire en avant ou en arrié¢re, ou encore l'un et l'autre chez la 
méme personne. Coccnt, dans la derniére édition du traité de Schinz-Baensch-Friedl, 
cite un cas, trés exceptionnel, de patella bipartita familiale qui serait un caractére réces- 
sif. Enfin Hawkrns (1950) a fait une communication sur une souche oui notre triade s’ac- 
compagne parfois d'une néphrite chronique par dysplasie rénale, d’un thorax en enton- 
noir avec cyphose thoracique, de longues apophyses transverses de C 7 ou de cotes cer- 
vicales, d’une angiomatose cutanée, d’une polydactylie, de »cornes iliaques» qui sont 
toujours accompagnées de la triade principale. Elles sont situées 8 cm au-dessous de la 
créte iliaque. Elles vont en général de 5 & 14 em de la ligne médiane, mais sont parfois 
rudimentaires. Chez une fillette de 14 ans, elles étaient coiffées d'une épiphyse de 
croissance. 


Discussion 


Dans notre souche la dysplasie osseuse et unguéale se transmet de 
maniére dominante réguliére. Sa prépondérance dans le sexe masculin 
n’est que relative. La pénétrance des caractéres est forte, mais ses mani- 
festations sont trés variables. Elles sont également variables d’une souche 
a autre. Au contraire, en particulier, de la souche genevoise de Montant 
et Eggermann, avec laquelle la nétre n’offre d’ailleurs aucun lien de 
parenté, elle ne présente pas de luxation des radius et les cheveux ne 
sont pas de teinte claire. 

Pour étudier le linkage autosomal des facteurs, nous avons déterminé 
chez les membres de notre souche 16 caractéres marqueurs de chromo- 
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somes et appliqué la sib-faire-method ou la 2 x 2 table method de Pen- 
rose. (Pour l’analyse génétique détaillée, cf. l'article paru dans le Journal 
suisse de médecine S81 (1951), 196.) 

Il en résulte que deux associations de facteurs avec la dysplasie sont 
significatives au point de vue statistique, celle avec la teinte foncée des 
cheveux et celle avec l’antigéne N. Les trois facteurs doivent donc étre 
situés dans le méme chromosome. 


Nous tenons & exprimer notre profonde gratitude 4 Monsieur le Prof. A. Grum- 
bach, de l'Institut d’Hygiéne de L’université de Zurich, qui a trés gracieusement entre- 
pris la détermination des facteurs sanguins; 4 Monsieur le Prof. A. Linder, de l'Institut 
de Statistique mathématique appliquée & Genéve, qui a procédé 4 linterprétation sta- 
tistique de nos observations. Notre reconnaissance va aussi aux Prof. A. Rosselet et R. 
Gilbert qui nous ont facilité la tache en faisant exécuter dans leurs services de nombreuses 
radiographies. Nos remerciements vont aussi au Dr. A. Bersier, oculiste 4 Neuchatel, qui 
a fait aimablement l’examen oculaire complet de 3 personnes. Les clichés radiographiques 
ont été effectués avec l’appui de la Fondation Julius Klaus pour les recherches dans le 
domaine de lhérédité, de l'anthropologie sociale et de hygiéne raciale. 


RESUME 


Description des altérations osseuses (du bassin, des fémurs, des genoux et de la co- 
lonne vertébrale), et unguéales (hypoplasie des ongles, aux pouces généralement), recon- 
nues chez 15 personnes appartenant & une souche de 51 membres, et réparties sur 4 gé- 
nérations. En particulier, 5 cas sont cités de l’anomalie rarissime, identifiée jusqu’ici seule- 
ment 5 fois, et dénommeée »cornes iliaques». Toutes ces modifications sont conditionnées 
par une seule mutation génique dominante & effet pléiotrope. Grace & la recherche des 
marqueurs de chromosomes et par l’application de la »2 x 2 table method de Penrose», 
on a pu démontrer l’existence d’un linkage autosomal de la dysplasie avec |’antigéne N 
et avec un facteur déterminant la teinte foncée des cheveux. L’étude génétique a paru 
ailleurs (loc. cit.).! 


SUMMARY 


Description of osseous malformations of the pelvis, femora, knees and spine, as- 
sociated with the congenital changes in the nails, that have been found in 15 out of 51 
persons of the same strain and representing four generations. In particular, a description 
is given of 5 cases of »iliac horns», there being only 5 other cases known in the litera- 
ture. All these anomalies are conditioned by one genic and dominant mutation with pleio- 
tropic effect. Thanks to the markers of the chromosomes and the application of the 2 x 2 
table method of Penrose, it is now possible to demonstrate the existence of an autosomal 
linkage of the dysplasia with the N-antigen and with the factor determining the dark 
colour of the hairs. 


ZUSAMMENFASSUNG 


Es werden verschiedene Knochenanomalien des Beckens. der Femora, der Knie 
und der Wirbelsiiule beschrieben, welche regelmiissig mit Nagelatrophien, besonders an 
den Daumen, verbunden sind. Von 51 Patienten derselben Sippe, sind 15 damit behaftet. 
Die Verinderungen sind dominant durch 4 Generationen vererbt worden. Es wird beson- 
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ders hingewiesen auf 5 Fille von Darmbeinknochenhérnern (iliac horns), eine bis heute 
nur 5 mal beschriebene, iusserst seltene Missbildung. Simtliche Anomalien sind durch 
ein einziges polyphines Gen bedingt. Mit Hilfe der Chromosomenmarkierung und unter 
Anwendung der »Penrose’schen 2 x 2 table method», konnte eine autosomale Koppelung 
folgender Faktoren nachgewiesen werden: Knochen- und Nageldysplasie — Antigen N 
— dunkle Haarfarbe. 
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CAROTID-CAVERNOUS ANEURYSM 
by 


Giovanni Ruggiero and Francesco Castellano 


The carotid-cavernous aneurysm is a direct communication between 
the internal carotid artery (i. c. a.) and the cavernous sinus. A rupre of 
the artery is alone enough to cause a fistula. Such a pathologic communica- 
tion is usually serious but surgical treatment sometimes gives very 
favourable results. These depend upon accuracy in diagnosis, a thorough 
knowledge of the extent of the lesion, its anatomical relationships and 


of the conditions in the cerebral circulation. Arteriography — more than 
the clinical examination — gives such information. Treatment consists 


in the mechanical interruption of the afflux of blood to the aneurvsm 
and thus its thrombosis. 


Clinical picture 


The carotid-cavernous aneurysm is either traumatic or spontaneous, 
the latter being less frequent. The ratio of the frequency between the 
traumatic and spontaneous aneurysm is about three to one (Danny 5). 
The traumatic aneurysm occurs more often in men, while the spontaneous 
aneurysm is more common in women. 

Trauma may consist of a cranial fracture, often involving the base of 
the middle cranial fossa, or a penetrating wound through the orbit, the 
nose or the mouth. Sometimes the degree of trauma is very slight: 
blow on the skull without even concussion of the brain. 

A spontaneous aneurysm usually occurs in hypertensive and arterio- 
sclerotic subjects or as a result of a sudden increase of blood pressure due 
to physical effort, pregnancy, etc. A saccular subclinoidal arterial aneu- 
rysm may rupture into the cavernous sinus causing a fistula. According 
to Cuarcort the intracavernous tract of the carotid artery is less resistant 
than all other portions of this vessel. 


Submitted for publication, Aug. 15, 1951. 
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The main sign is a unilateral pulsating exophthalmos accompanied by 
the subjective sensation of an intracranial thrill and bruit synchronous 
with the pulse. 

In the spontaneous cases the onset of the condition is sudden and 
often accompanied by an attack of headache, indisposition and vomiting, 
immediately followed by a sensation of the thrill. Exophthalmos, on the 
contrary, is not always an initial sign. In the majority of the traumatic 
cases exophthalmos has its onset from one week to several months after 
the injury. The exophthalmos develops very rapidly and becomes 
unchanged or increases very slowly; it is sometimes bilateral (17 % 
SATTLER, 11.5 % De Scuwernitz). In some instances there is contra- 


lateral exophthalmos only. This may be due either to abnormalities of 


the venous system or to unusual conditions created by the trauma, i. e. 
crushing of the ophthalmic veins on the side of the fistula as a result 
of fracture of the sphenoid bone (SATTLER); the arterial blood thus flows 
through the intercavernous sinuses into the opposite cavernous sinus 
and then into the ophthalmic veins. The exophthalmos may in rare 
instances disappear as a result of spontaneous thrombosis. DANpDy reports 
a case in which bilateral exophthalmos was primarily present but in 
which later on only unilateral exophthalmos was observed. He localized 
the aneurysm to the side on which the exophthalmos had disappeared, 
since on that side there was a constant paresis of the abducent nerve. 
DaNnpDy presumed that thrombosis of the ophthalmic veins had taken 
place on the side of the lesion and his hypothesis was confirmed by post- 
mortem examination. In certain instances the exophthalmos is not 
pulsating (5 °%, SATTLER). 

Injuries of the II, I11, IV and VI cranial nerves, which are observed 
in some cases, are explained by distention of the cavernous sinus and 
crushing of the optic nerve below the anterior clinoid process by upward 
displacement of the carotid artery. 

Chemosis and subconjunctival haemorrhages are frequent. The perior- 
bital veins, in the course of some weeks or months, show progressive 
dilatation and pulsation. The pulsation may be transmitted to the jugular 
vein through the anterior facial vein. MARTIN and MABON in 224 cases 
collected from the literature found the following distribution of the 
yarious symptoms in relation to their frequency: bruit 191, pulsation 
179, chemosis 159, diplopia 76, headache 71, visual disturbances 66. The 
course of the condition is chronic, the most troublesome symptom from 
the victims’ standpoint being the intracranial thrill which has even 
induced some to commit suicide (KERR). 

If all the main signs and symptoms be present it is not difficult to 
make a clinical diagnosis of carotid-cavernous aneurysm. Other pathologi- 
cal conditions in which pulsating exophthalmos is present are important 
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in the differential diagnosis: a markedly vascularized tumor of the orbit, 
congenital absence of the roof of the orbit, intraorbital aneurysms and 
arteriovenous aneurysms between the carotid artery and the internal 
jugular vein. The diagnosis is clarified, in the first instance by the clinical 
history and in the second by the clinical history, the absence of the bruit 
and the roentgen examination of the skull. In cases of intraorbital aneu- 
rysms and of arteriovenous aneurysms between the carotid artery and the 
jugular vein the diagnosis is established only by arteriography. 

The first case of carotid-cavernous aneurysm reported in the litera- 
ture is probably that described in 1809 by TRAVERs as »cirsoideus» aneu- 
rysm of the orbit. Ligation of the i. c.a. was successfully employed. 
3ARON Was the first (1835) to formulate the hypothesis of a fistula between 
the carotid artery and the cavernous sinus in cases of pulsating exoph- 
thalmos. The first important resumé of the matter was presented by 
SATTLER 1920, who collected 285 cases and gave ample explanations of 
the various aspects of the symptomatology. Four years later LockE 
collected 588 cases from the literature and included 4 personal cases. 
In 1943 Martrn and Mason made a summary of all cases in the literature 
up to that time: 812. 

A schematic representation of the fundamental data of our cases is 
given in the following table. 


Table I 
Arteriography Treatment 
Case | Sex , Age Type BemoesSoke § |S = Results 
Big” 
Sr 
s~ 
I M | 58 | traumatic a a Improved 
Il M | 52 | traumatic Unchanged 
Ill F | 30 | spontaneous + + Dead 
IV F | 28 | traumatic + + Recovered 
¥ M | 63 | traumatic oh Recovered 
VI M | 17 | traumatic + + Recovered 
Vil F | 54 | spontaneous + + Recovered 
VIIL_ F | 57 | spontaneous +- + Slightly 
improved 
IX M | 47 | traumatic oo + Unchanged 
xX F | 50 | traumatic “1 + Improved 


XI M | 52 | spontaneous a Dead 
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Fig. 1. Case III. Opacity of the Fig. 2. Same case. Lateral 
sphenoidal sinus. The inferior limit view. Arterial phase: no filling fo 


of the opacity coincides with the — of the intracranial branches of 4 
inferior limit of the cavernous the i.c.a. Carotid-cavernous 
sinus visible on the arteriography _ fistula. The superior ophthal- 


(see: fig. 2). mic, supraorbital, anterior fa- 
cial, and superficial temporal 
veins are visualized. 


Summary of clinical data 


The material consists of eleven cases — six men and five women. The average age was 
47 years; the youngest patient was 17, and the oldest 63. The lesion was located on the 
right side in eight cases and on the left in three cases. Trauma was present in seven cases, 
in two on the side of the lesion (I, I1), in three on the opposite side (V, VI, X), and in the 
remaining two (IV, XI) it was impossible to ascertain on which side trauma had been 
sustained. Trauma consisted of: a closed cranial injury in three cases (I, IV, LX) followed 
by loss of consciousness in only one case (IX), a fracture involving the floor of the middle 
fossa in two cases (V, X), and penetrating wounds caused by sharp objects which prob- 
ably directly injured the carotid artery in two cases (II, VI). 

There were four spontaneous cases, three of which were women, and seven traumatic, 
five of which were men. There is a slight difference between the average age in the trau- 
matic cases (44 years) and the spontaneous cases (48 years). Two of the latter were defi- 
nitely arteriosclerotic subjects (VIII, XI). — In one of these (VIII) very marked sclerosis 
of the intracranial i. c. a. was observed at operation and this sclerosis contra-indicated 
the application of a silver clip. One of the traumatic cases had hypertension (IV). 

In all the spontaneous cases the onset of the symptoms was acute. In three cases 
(111, VIII, XI) the initial symptoms were: headache, intracranial systolic thrill and pulsa- 
ting exophthalmos. In one case (VIII) the fistula was obviously situated on the same side 
as the headache. In two cases (III, VIII) headache was accompanied by recurrent vomit- 
ing. In one of the spontaneous cases (VII) the first symptom was »a sensation that some- 
thing was happening behind the ear, immediately followed by an intracranial systolic 
thrill. Pulsating exophthalmos had its onset three weeks later. In four traumatic cases 
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Fig. 3. Case II]. A.-p. view. 


Fig. 4. Same case. Venous phase: very 
dilated anastomotic branch between the 
supraorbital and superficial temporal 

) veins. The contrast reaches the com- 
mon facial vein through the anterior 

facial and the posterior facial veins. 

Some contrast even in the external 

jugular vein. 


(Il, V, IX, X) the onset of the symptomatology immediately followed the trauma; in 
the remaining traumatic cases it occurred two days (VI), one week (IV) and three weeks 
(I), respectively, following the injury. 

In five instances the initial symptom was an intracranial systolic thrill accompanied 
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Fig. 5. Case V. No filling 
of the anterior cerebral ar- 
tery. Fistula between the in- 
ferior part of the carotid 
syphon and the cavernous 
sinus, from which the very 
dilated superior ophthalmic 
vein and the inferior oph- 
thalmic vein arise. Even 
the anterior facial vein well 
visualized. 


by other symptoms, in one a throbbing pain behind the eye and in another a pulsating 
exophthalmos accompanied by poor vision. 

Pulsating exophthalmos was present in all eleven cases. In three spontaneous cases 
it was an initial sign and in the remaining case (VI1) developed three weeks after the onset 
of the syndrome. In the traumatic series, the pulsating exophthalmos had its onset 
immediately following the injury in two cases (II, X), and from two weeks to six months 
following it in five cases. In three cases (I, Il, X) the pulsating exophthalmos was an 
initial sign. 

In eight cases the oculomotor nerves were involved. The VI nerve was injured in 
five cases (I, Il, IV, VI, VII). In one case (X) diplopia was present, though there were 
no signs of paresis. Complete ophthalmoplegia was present in two cases (III, X1). 

Visual disturbances were observed in nine cases; in one case it was impossible to carry 
out a medical examination and in one case vision was normal. The disturbances were 
bilateral in three cases (II, IV, X), but more serious on the sound side in one (X). In the 
remaining six cases the visual disturbances were unilateral, in four cases being situated 
on the same side as the lesion and in two on the opposite side. The examination of the 
fundus oculi showed papilloedema on the side of the lesion in two cases, and optic atrophy 
on the same side as the exophthalmos in one case. The visual fields were normal in all 
cases except one in which a homonomous lateral hemianopsia was present. 


Summary of radiological findings 


Direct roentgen examination of the skull was performed in eight cases, arterio- 
graphy in all and encephalography in two cases. The direct roentgen examination was 
completely negative in two cases, showed a cranial fracture in two and certain changes 
which could be related to the disease in three cases. In case III there was a soft tissue 
shadow filling almost the whole of the sphenoid sinus. The inferior margin of this density 
coincided with the inferior margin of the cavernous sinus, as visualized by arteriography 
(fig. 1). In 1924, ARCELIN reported two cases in which roentgen examination demonstra- 
ted destruction of the floor of, and such a density in, the sphenoid sinus as in this case. 
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Fig. 6. Case VIL. Good filling of the 
intracranial branches of the 1. ¢. a. 
Some contrast in the cavernous sinus, 
from which the very dilated (spe- 
cially the superior) ophthalmic veins 
arise. The contrast runs from these 
veins to the smaller veins lying in 
the most anterior part of the orbit. 


The anterior part of the dorsum sellae and the posterior part of the floor of the sella 
were decalcified. In case VII, the superior orbital fissure was enlarged on the side of the 
fistula and on the same side the ophthalmic veins were also very dilated. In case XI there 
were two symmetrical, rounded, irregularly outlined parasellar areas of destruction in 
the floor of the middle fossa which must be attributed to compression effects by the 
cavernous sinuses, which were very distended. 

Arteriography was performed in all the eleven cases. With the exception of case I 
the arteriographic picture confirmed the diagnosis of carotid-cavernous aneurysm in all 
cases. There was good visualization of all the intracranial branches of the i. c. a. in three 
cases (fig. 6), good visualization of the vessels of the Sylvian Group, with non-filling or 
very poor filling of the anterior cerebral artery (a. c. a.) in three cases (fig. 5, 7, 9) and 
non-filling — or very poor filling — of the intracranial branches of the i. c. a. in four cases 
(fig. 2); in three of the latter the cavernous sinus was very definitely dilated and in one 
case probably dilated. 

Both cavernous sinuses were visualized in two cases (fig. 8, 9). 

In case VIII the cavernous sinus did not fill with contrast, but as most of the carotid 
syphon was transformed into a sack, this probably obstructed a great part of the caver- 
nous sinus. The carotid artery below the cavernous sinus was uniformly of larger calibre 
than normal in only one case. Pre-aneurysmatic dilatations such as those described by 
Tarras as pathognomonic of a thrombosed aneurysm have never been observed. 

The emptying of the cavernous sinus could be well seen in all cases, with the excep- 
tion of case VI (and obviously in case I, in which no fistula was found). The route of 
emptying of the cavernous sinus in our cases was: 

1) Anterior route alone — eight cases (fig. 2, 6, 9). This route is via the ophthalmic 
veins, usually only reaching the internal jugular vein via the anterior facial vein. In only 
one case was the internal jugular vein reached via the anterior facial vein and the super- 
ficial temporal vein. 

2) Both anterior and posterior routes in one case (fig. 7), the venous sinuses of 
the base of the skull formed the posterior route. In this case both cavernous sinuses were 
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Fig. 7 b. 


Fig. 7a & b. Case X. Of the intracranial branches of the internal carotid artery 
only few vessels of the Sylvian Group filled with contrast. Fistula between the inferior 
part of the carotid syphon and the cavernous sinus. Tortuous and dilated superior 
ophthalmic vein emptying into a wide anterior facial vein. Contrast in the cavernous 
sinus and the ophthalmic veins of the other side. Some contrast even in the superficial 
temporal vein, central vein, great vein of Galeni and straight sinus. 


dilated and there was bilateral stasis of the orbital veins, more marked on the side of 
the fistula. (In the Spanish version the external jugular vein was erroneously described 
as the internal jugular vein in the arteriography of case XI.) 

The degree of dilatation of the upper ophthalmic vein is often enormous; in case IIT 
(fig. 2) the vessel was of larger calibre than the i. c. a. 

In case VIII the pathogenesis of the fistula was explained by arteriography. There 
was a very large saccular aneurysm of the carotid syphon which occupied almost the 
entire cavernous sinus, which was only partially visible. Since there was no contrast 
outside the aneurysmal sac, the posterior margin of which, on the other hand, was very 
well defined, it was possible to localize the fistula to the anterior-inferior part of the 
carotid syphon. Thus arteriography demonstrated that the fistula was due to a rupture 
of a saccular intracavernous aneurysm of the carotid syphon. 

The arteriographic technic consisted of that usually employed in the Roentgen 
department of the Serafimer Hospital and already described by other authors (LINDGREN, 
Wicksom). In cases X and XI axial views were also taken. In the former the inter- 
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Fig. 8. Case X. Axial view: Good 

visualization of two intercavernous 

sinuses, superficial temporal vein, 

two superior ophthalmic veins, 

spheno-parietal sinuses, and supe- 
rior petrous sinuses. 


cavernous sinuses were very well visualized in the axial arteriogram (fig. 8), the posterior 
being larger than the anterior. In case XI the superficial temporal vein was shown only 
in the axial arteriogram (fig. 10). 

Encephalography was performed in two cases; in one case it was completely negative 
and in the other both temporal horns were situated higher than usual. In this latter 
case the fistula was unilateral and thus this finding probably represents an anomaly. 


Summary of the therapy carried out in our cases 


Only one of our cases (I) was treated by conservative (digital compression) treat- 
ment; the result of this was the definitive disappearance of the exophthalmos. 

In the ten cases in which surgery was performed, the operation consisted of: 

1) Ligation of the common carotid cartery, (c. c. a.): one case (VIL) — patient re- 
covered. 

2) Ligation of the i. c. a. in the neck: three cases (II, V, VIII). In case IT the ligation 
was not tolerated by the patient and was removed. The patient — without undergoing 
any other therapy was discharged, unchanged from the time of admission. Case V 
recovered. Case VIII was slightly improved (patient died two years later following a 
cerebral injury). 

3) Primary ligation of the i. c. a. in the neck, followed by secondary intracranial 
ligation of i. c. a.: three cases (III, IV, 1X). The intracranial ligation was performed ten 
days after the ligation in the neck in case III and twenty days after ligation in the neck 
in cases IV and IX. Case III died the day following the second operation: the patient 
was suffering from a spontaneous aneurysm and probably other cerebral circulatory 
lesions existed prior to the operation. Case IV recovered, case [X improved: the exophthal- 
mos was unaltered but headache and the thrill disappeared. 
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Fig. 9 a. Fig. 9 b. 


Fig. 9a & b. Case XI. Of the intracranial a 


Rien branches of the internal carotid artery only 
Be ¥ the vessels of the Sylvian Group well visual- 
ized. Right carotid-cavernous fistula. Large 
/  intereavernous sinus. Left cavernous sinus 
} poorly visualized. Intraorbital veins more di- ZX ) / 
? lated on the right side. Contrast in the exter- Yl y 
nal jugular vein. 


4) Primary ligation of the ¢.c.a., secondary ligation of the i.c.a. in the neck, 
followed by intracranial ligation of the carotid artery: three cases (VI, X, XI). The inter- 
val between ligation of the c. c. a. and ligation of the i. c. a. in the neck was two years 
in case VI, three months and a half in case X and ten days in case XI. In this last case 
the patient did not tolerate the neck ligation of the i. c. a. The interval between the liga- 
tion of the i. c. a. in the neck and the intracranial ligation of the carotid artery was twelve 
days, six months and fourteen days, respectively. In case VI an attempt to ligate pri- 
marily the i. c. a. in the neck was not tolerated by the patient, but this operation was 
possible two years after ligation of the c. c. a. had been performed. The first patient of 
this group (VI) recovered, the second (X) improved and the third (XI) died three days 
after the last operation; this last patient was hypertensive and was also suffering from a 
spontaneous aneurysm and cerebral circulatory disturbances. 

In cases V and VI periarterial sympathectomy of the i. c. a. was also performed. 


Discussion 


The symptomatology of our cases confirms the above clinical picture. 
However, two facts should receive further emphasis: 1) the various 
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Fig. 10. Case XI. Axial view, 
good visualization of the oph- 
thalmic veins, superficial tem- 
poral and external jugular 
veins. 


ways in which the onset of the symptomatology occurs, and 2) the differ- 
ences between the courses of the spontaneous and traumatic cases. In 
spontaneous cases the onset of the illness is acute and signs of cerebral 
disease are almost always present; in traumatic cases, on the contrary, 
the symptomatology usually has an insidious onset at some indeter- 
minate time after the trauma. Further, in spontaneous cases, the course 
of the disease is more severe, and the prognosis less satisfactory. This is 
due to the fact that these patients are usually hypertensive and_arte- 
riosclerotic subjects, in which the circulatory conditions of the brain are 
already precarious. These subjects are therefore less capable of adapting 
themselves to the new cerebral circulatory conditions created by the 
fistula. Three spontaneous cases reported in this work died: two as a 
result of the operation and the third from a cerebral injury two years 
later. The patients affected by traumatic aneurysm are usually younger 
and have an efficient circulatory system. The compensative possibilities 
are therefore greater. All our traumatic cases survived the operation 
and — with the exception of one case which died seven years after opera- 
tion from the effects of infantile paralysis still have a survival rate 
of from two to seventeen years. 

Carotid-cavernous aneurysms are usually easily diagnosed clinically 
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but only arteriography can inform us of the extent of the lesion and its 
anatomical relationships, the cerebral circulatory conditions, and the 
presence of haemorrhages. In addition, arteriography often allows us to 


make an early diagnosis. But — even without taking the last fact into 
consideration — it is important to point out that the surgeon can get 


the lesion demonstrated only by arteriography. This is fundamental in 
neurosurgery: a clinical diagnosis is rarely sufficient; it is always necessary 
to have the lesion objectively demonstrated, »to see the lesion». It is not 
considered useful to tabulate the arteriographic findings. Certain data, 
as shown by the summaries of arteriographic examinations, are constant 
—i.e., the route of emptying — while others are inconstant — 7. e., the 
filling of the intracranial branches of the i. c. a., the degree of dilatation 
of the vessels, and the speed of the cerebral circulation which is always 
more or less rapid. 

More than 800 cases of carotid-cavernous aneurysm have been pub- 
lished to date but arteriographic examinations have been carried out 
only by few authors (i. a. Wotrr and Scumip, Biocca, Sister and 
Hympan, MILtetti and Rizzi). Of these, only Wotrr & Scumip, and 
Mittetti & Rizzi call attention to the importance of arteriography in 
solving the physiopathological problems of the lesion. 

In the case reported by Brocca the description of the arteriographic 
findings is confusing: it is impossible to understand how a »speedy emp- 
tying» of the vessels may take place 3, 6, 8 seconds after the injection of 


the contrast medium, especially as in this case — according to the 
author — the arteries and the veins were visualized simultaneously on 


the first radiogram. The emptying of the vessels 8 seconds after the injec- 
tion of the contrast medium would suggest that the circulatory rate was 
extremely slow, while in cases of arteriovenous aneurysms the contrary 
is usually true. 

In the case reported by Sar the formation described as the third por- 
tion of the carotid-cavernous aneurysm may also have been a saccular 
aneurysm, either of the carotid artery at the site of its bifurcation, or of 
the first portion of the anterior cerebral artery. It is impossible to deter- 
mine the true condition of the carotid artery and cavernous sinus with- 
out films in antero-posterior projections. Besides, the non-emptying of the 
aneurysm through the ophthalmic veins does not seem to us to be proved 
in the case in question: the radiogram shows a vein very similar to the 
anastomotic branch between the supraorbital veins and the superficial 
temporal vein. (This anastomotic branch is well seen in two of our cases 
fig. 4.) The question could have been solved by an antero-posterior view, 
or, even better, by an axial projection. 

We have never observed emptying of the cavernous sinus through 
the vein of Trolard as shown in a schematic drawing in a case reported 
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by Wotrr and Scumip. In our cases drainage of blood from the aneurysm 
has always taken place via the ophthalmic veins; in one case as already 
mentioned, the aneurysm »also» emptied via the posterior venous sinuses 
of the base of the skull. Anatomical conditions favour drainage through 
the ophthalmic veins; the venous sinuses of the base of the skull are pro- 
tected by solid tissues which make their dilatation difficult. The con- 
trary obtains in the case of the ophthalmic veins, which have no protec- 
tion (Locke) and are devoid of valves. 

It is not necessary for the ophthalmic veins to be shown on the radio- 
gram to obtain proof that emptying of the aneurysm has taken place 
through them: visualization of the anterior facial vein or the superficial 
temporal vein, or the anastomotic branch between the latter vein and 
supra-orbital veins is sufficient evidence. The extreme rapidity of the 
circulation when a large arteriovenous fistula is present has to be taken 
into consideration. The films must be taken much more quickly than 
usual. In one of our cases (fig. 2) the circulation was so rapid that it was 
necessary to take the first film after an injection of only 3 cc of contrast 
medium and the next film about 3/4 of a second later. 

With reference to the condition of the circulation in the hemisphere 
homolateral to the lesion, the following four conditions were encountered 
in our material: 


1) Spontaneous aneurysm and good filling of the intracranial branches 
of the i. c. a. — in two cases. 

2) Spontaneous aneurysm and deficient or non-filling of the intra- 
cranial branches of the i. c. a. — im two cases. 

3) Traumatic aneurysm and good filling of the intracranial branches 
of the i. c.a. — im one case. 

4) Traumatic aneurysm and deficient or non-filling of the intracranial 
branches of the i. c. a. — in six cases. 


In the spontaneous cases a certain relationship seems to exist between 
the filling of the intracranial branches of the i. c. a. and the results of 
surgical treatment. As a matter of fact, operation was successful in our 
spontaneous cases in which arteriography had demonstrated good filling 
of the intracranial branches of the i. c. a., while the sole cases of operative 
mortality in our material were the two spontaneous cases, in which either 
all the intracranial branches of the i. c. a. or the a.c.a. only were not 
visualized — regardless of the type of operation performed. 

The possible causes of non-filling either of all of the intracranial 
branches of the i. c. a. or of the a. c. a. only are as follows: 


1) Enormous size of the arterio-venous fistula. 
2) A pre-existing pathological condition of the cerebral arteries. 
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3) The a.c.a. on the side of the aneurysm arising from the oppo- 
site 1.¢c.a. as a consequence of a congenital variation. 

We consider our material insufficient to prove the existence of a pre- 
existing pathological condition of the cerebral arteries, because arterio- 
graphy had not been carried out before the development of an aneurysm 
in any of our cases. OLIVECRONA includes the irregularities of the circle 
of Willis among the »unexpected» factors which can prejudice the results 
of surgical intervention. One of us (R) studied the circulation in the a. « 
by means of arteriography and observed that an abnormality consisting 
of the origin of both a. c. a. from the carotid artery of one side is not rare. 
It is clear enough that the ligation of the carotid artery — especially the 
1. Cc. a. — would become an operation with an extremely poor prognosis 
if two a. c. a. arose from one i. c. a. which was the site of a carotid-caver- 
nous aneurysm. In these circumstances only contra-lateral arteriography 
would exclude the presence of such an abnormality. 

Poor or non-filling of the intracranial branches of the i. c. a. indicates 
an insufficiency of the he smisphere’s blood supply, necessitating collateral 
circulation from the opposite side. It seems plausible that an arterio- 
sclerotic brain — as is the rule in cases of spontaneous aneurysm — does 
not tolerate this new vascular situation. 


In case I, clinical data permitted little doubt of the diagnosis of 


carotid-cavernous aneurysm of traumatic origin. As a result of conserva- 
tive treatment the exophthalmos disappeared but the thrill, bruit and 
visual disturbances persisted, so that the patient was re-admitted to 
hospital. Arteriography demonstrated no aneurysm and it was con- 
cluded that an operation was unnecessary. A thrombosis had probably 


developed in the aneurysmal sac, which — through obstructing the 
ophthalmic veins — did not completely impede the flow in the carotid 


artery, as shown by the filling, although deficient of its intracranial 
branches. In this case the thrill can probably be explained by a stenosis 
of the partially thrombosed i. c. a. 

Some technical considerations will close the discussion on arterio- 
graphy: 1) To be really useful, the arteriographic examination must be 
complete. Antero-posterior and axial projections must be obtained in 
every case. We also deem the performance of a bilateral examination 
very useful. 2) The contrast medium: it is well known that many authors 
still prefer Thorotrast as a contrast medium, especially in cases of vas- 
cular disease, where Umbradil supposedly causes spasm of the cerebral 
arteries. Experiences in several thousand cases of arteriography car- 
ried out with Umbradil in the Roentgen Department of the Serafimer 
Hospital, proves, however, that such a spasm — if it occurs at all — 
in any event is as a rule without clinical importance. Another objection 
advanced by some authors to the use of Umbradil is the pain that it 
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causes on injection. This is usually very slight. However, if this pain be 
an important factor, a general anesthetic may be used. Thirdly, we feel 
that the contrast of our roentgen films, when Umbradil is used, is not 
inferior to those obtained when Thorotrast is the agent selected. 

In some rare instances in which good visualization of the carotid- 
cavernous aneurysm is not obtained and an intraorbital arteriovenous 
aneurysm is suspected, it may be difficult to judge whether a large vessel 
be the ophthalmic artery or a vein. In these cases a close examination of 
the optic foramen on plain films is necessary. This foramen is usually 
enlarged when the ophthalmic artery is dilated. 

The direct roentgen examination of the skull shows no constant altera- 
tions which help in ascertaining the presence of the lesion. Some findings 
are of practical value 7. e. well-limited parasellar destruction of the floor 
of the middle fossa, enlargement of the superior orbital fissure, &c. 

With reference to the therapy of the lesion, we may briefly consider 
conservative treatment. We have no personal experience of this type of 
therapy. One of our cases (1) was so treated with favourable results (the 
exophthalmos disappeared after a few months of treatment) and in the 
most recent literature cases are reported, which recovered after similar 
treatment (PARNITZKE). Thus one should not be sceptical of the method, 
especially in those cases in which the symptomatology is slight or in cases 
of spontaneous aneurysm, where the ligation of the « -arotid | artery carries 
an uncertain prognosis. 

Surgical treatment consists of ligation of the carotid artery below 
and above the aneurysm, either in both or only one of these situa- 
tions. JEFFERSON was the first to point out that the outcome of 
ligation of the carotid artery is mainly dependent on the general con- 
dition of the patient and on the state of the cerebral circulation before 
operation. JEFFERSON and ScHORSTEIN also concluded that carotid liga- 
ture is a very dangerous procedure in the presence of an attending rise 
in intracranial pressure and recent leakage. The fact that the opera- 
tive prognosis of spontaneous cases is worse than that of traumatic cases 
confirms JEFFERSON’s principle. In 1944, OLIVEcRONA summarized the 
discussion of ligation of the carotid artery. Supported by the results 
of personal experience in 25 cases, he reaches the following conclusions: 
1) In agreement with JEFFERSON and ScHoRSTEIN, the ligation of the 
carotid artery is particularly recommended in cases of arterial subclin- 
oid aneurysms. 2) In supraclinoid arteriovenous aneurysms, ligation of 
the carotid artery must be avoided, with the exception of those cases in 
which it may facilitate the radical operation. 3) In subclinoid arterio- 
venous aneurysms, the elective procedure is ligation of the common 
carotid artery (c.c.a.). If such ligature be insufficient and it becomes 
necessary to ligate the i. c.a., then intracranial ligation of the 1. c. a. 

10—-520088. Acta Radiologica. Vol. 37 
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must be performed following ligation of the i. c. a. in the neck. JEFFERSON'S 
principle is of extreme importance and one of the main objects of this 
work is that of demonstrating the possibilities afforded by arteriography 
in evaluating the conditions of the cerebral circulation. (It was formerly 
impossible to evaluate the conditions of the cerebral circulation without 
arteriography.) As already demonstrated by ScHoRSTEIN and confirmed 
by our material ligation of the common carotid artery is better tolerated than 
ligation of the internal carotid artery. The ligation of the ec. c. a. performed 
as the sole or primary surgical treatment, was well tolerated in four of 
our cases, while very serious troubles arose in two (LI, VI) of the seven 
cases in which the i. ¢. a. was primarily ligated; in case II the patient 
had an epileptic seizure three hours after ligation of the carotid artery, 
followed by hemiplegia; in case VI aphasia and paresthesia occurred. 
These complications made removal of the ligation necessary. In case I 
no other treatment was tried, in case VI the c. c. a. was ligated with a 
favourable result. In case XI the ligation of the i. c. a. was not tolerated 
by the patient, though the c. c. a. had previously been ligated. 

In the statistics of 60 cases of saccular intracranial aneurysm reported 
by ScuorstTEIN the ec. c. a. was ligated in 11 cases and no trouble arose, 
while the i. c. a. was ligated in the remaining 49 cases with the following 
results: 16.3 °% of the patients died and 22.4 °%, of the cases had certain 
neurological complications. This discrepancy is usually explained by the 
fact that ligation of the c. c. a. leaves the collateral circulation through 
the external carotid arteries (e. c. a.). The results of SwEET and BENNETT’s 
experimental work, however, contradict this hypothesis. These authors 
have demonstrated that the pressure in the distal portion of the i. « 
decreases about 50 °%, following ligation either of homolateral c. ¢. a. or 
i.c. a. in the neck. They feel that no reflux is established through the 
e.c.as. after ligation of the c. c. a. 

On the other hand ScHNEIDER’s experiments on animals have demon- 
strated that the arterial flux on the c. c. a. of one side increases 70—80 °; 
after ligation of the contralateral c.c.a., while ligation of the i. ¢. a. 
causes an increase vi arying only from 6%, to 10 *. 

Why does primary ligation of the c. ¢. a. give better clinical results? 
The following conclusions supported by the expe riences of SWEET and 
BENNETT and of SCHNEIDER seem to us to answer this question: 1) ligation 
either of the c. c. a. or the i. c. a. modify the circulation in the aneurysms 
in the same way; 2) a better collateral blood supply to the cerebral hemi- 
sphere on the side of the aneurysm is obtained by ligation of the ce. ¢. a., 
as a very considerable increase of the arterial circulation takes place in 
the opposite cerebral hemisphere. In this regard, attention is once again 
called to case VI in which the first attempt to ligate the i. c. a. was not 
successful, while the ligation of this vessel became possible two years 
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after the c.c. a. had been ligated. It appears from our material as well 
as from the literature that the surgical approach to these lesions varies 
considerably. It probably depends upon the anatomo-pathological condi- 
tions of the lesion, which are not always the same (size, location of fistula 
etc.). Ligation of the c. c. a. only is sufficient in some cases, as for example 
in case VII of our material. If such treatment proves to be insufficient, 
ligation of the i. c. a. in the neck is performed after a period of time varying 
from some months to 1—2 years. Intracranial ligation of the i. c. a. on 
the contrary, has to be performed no later than 2—3 weeks after its 
ligature in the neck, in order to avoid a shortcircuit (OLIVECRONA). 

It is clear that ligation of the i. c. a. in the neck is more dangerous 
than ligature of the c. c. a., owing to the above-mentioned reasons and 
possible anomalies of the circle of Willis and of the a. c. a. in particular 
(Lima, EnrMAN, RuGGreRo.) It was formerly considered impossible to 
gauge these abnormalities. Now, on the contrary, they may be partially 
evaluated in advance by a complete arteriographic examination. As a 
matter of fact, arteriograms are carried out with compression of the 
opposite carotid artery as a routine procedure. This method permits a 
determination of the possibilities of the immediate collateral circulation 
following ligation of the carotid artery and thus permits the surgeon to 
form a prognostic judgement of considerable value. Intracranial ligation 
of the carotid artery is also dangerous, firstly because of the operation 
itself and secondary because it is impossible to remove a silver clip after 
its application. Especially in the case of young subjects is it therefore 
necessary to be very cautious (OLIVECRONA). 

We do not consider Mata’s test temporary compression of the 
carotid artery by surgical exposure, or clamping of the vessel for about 
10 minutes — to be of great practical value. In our cases, complications 
following ligature of the carotid artery always arose several hours after 
operation. Naturally, in cases in which the patient does not tolerate 
compression of the carotid artery for even a short time, ligature of this 
artery is contraindicated. 

Our last observation refers to the ophthalmic artery. This is the first 
collateral branch of the intracranial carotid artery. After the ligation of the 
carotid artery in the neck the intracranial ligation is usually performed 
with silver clips above the origin of the ophthalmic artery and the blood- 
flow through the a. c. a. is thus prevented. The question of an insufficient 
blood supply to the ocular globe would therefore be logical. Experience, 
on the contrary, has proved that no damage whatsoever is caused to vision 
by such a procedure. Danby called attention to this in 1941. ADSON re- 
ported three cases in which a silver clip was directly applied to the 
ophthalmic artery, without any decrease of vision. In one case, a silver 
clip was applied to the carotid artery, above the ophthalmic artery as 
well as to the ophthalmic artery itself, without any serious consequences. 
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Many other methods relating to the treatment of carotid-cavernous 
aneurysms are described in the literature: the provocation of thrombosis 
by a piece of muscle carried into the cavernous sinus by the arterial 
current of the i. c. a. (BRrook’s method), ligation of the orbital veins, 
injections of coagulative substances, etc. These methods are not mentioned 
in the most important recent works. In any case we have had no experience 
of them. 


A Spanish version of this paper with full report of the cases and a more extensive 
historical review has been published in »Folia Clinica Internacional, Barcelona I (1951)». 

One of the authors (G. R.) has been afforded certain financial assistance by the 
Swedish Institute; this he here acknowledges with gratitude. 


SUMMARY 


11 cases of carotid-cavernous aneurysm have been studied. The onset of symptoms 
in the spontaneous cases is acute whilst in the traumatic cases it is often insidious. The 
course is more severe and the prognosis less satisfactory in the former cases. 

Only arteriography can give information as to the extent of the lesion, its anatomical 
relationships, and the cerebral circulatory conditions. Knowledge of the circulatory 
conditions of the brain — especially in the area supplied by the anterior cerebral artery 
is of great importance in evaluating the efficiency of the collateral circulating after liga- 
tion of the carotid artery. Arteriograms obtained in axial projections are necessary. 
A bilateral examination should be carried out. 

Regarding surgical treatment, the best results seem to be obtained by primary 
ligation of the common carotid artery. This can be followed by ligation of the internal 
carotid artery in the neck and/or intracranially. Contrary to the common opinion that 
the good results of this operation are due to a collateral circulation through the external 
carotid artery to the region vascularized by the internal carotid, the authors consider 
hat they are caused by an increased blood flow through the contralateral carotid artery. 


ZUSAMMENFASSUNG 


Es wird iiber eine Untersuchung von 11 Fallen mit kavernésem Carotisaneurysma 
berichtet. Die ersten Symptome treten bei den spontanen Fiillen akut auf; bei den trau- 
matischen Fiillen aber ist der Beginn oft heimtiickisch. Der Krankheitsverlauf ist bei 
den spontanen Fiillen schwerer und die Prognose weniger befriedigend. 

Nur die Arteriographie kann Auskunft iiber die Ausdehnung der Stérung, ihre 
anatomischen Beziehungen und den Zustand der zerebralen Zirkulation geben. Kenntnis 


iiber den Verlauf der zerebralen Zirkulation besonderes im Versorgungsbereich der A, 
cerebr. ant. ist sehr wichtig, um die Leistung des Kollateralkreislaufes nach Unter- 


bindung der A. carotis beurteilen zu kénnen. Arteriogramme in axialer Projektion sind 
notwendig. Eine bilaterale Untersuchung soll ausgefiihrt werden. 

Was die chirurgische Behandlung anbetrifft, so scheint die primire Unterbindung 
der A. carotis communis die besten Ergebnisse zu geben. Die Unterbindung der A. carotis 
int., im Halsabschnitt und/oder innerhalb des Schiadels, kann angeschlossen werden. 
Im Gegensatz zu der allgemeinen Ansicht, dass die guten Ergebnisse dieser Behandlung 
von einem Kollateralkreislauf durch die A. carotis ext. zu dem von der A. carotis int. 
vaskularisiertem Gebiet abhangig ist, nehmen die Verfasser an, dass die guten Resultate 
durch gesteigerte Durchblutung durch die kontralaterale A. carotis bedingt sind. 
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RESUME 


Une étude sur 11 cas d’anévrysme caverneux de la carotide. 

Le début des symptoOmes est brusque dans les cas spontanés mais généralement 
insidieux dans les cas d'origine traumatique. L’évolution du mal est plus grave dans 
les cas spontanés et le pronostic moins satisfaisant. 

Seule l’artériographie peut renseigner sur l’extension de la lésion, sur sa localisation 
exacte et sur les conditions dans lesquelles se poursuit la circulation cérébrale. La con- 
naissance de la circulation cérébrale, spécialement dans la région desservie par l'artére 
cérébrale antérieure, est d’une grande importance pour évaluer l’efficacité dela circu- 
lation collatérale qui s’é¢tablira aprés la ligature de la carotide. Il est nécessaire d’avoir 
des artériogrammes en projection axiale. L’examen bilatéral doit étre effectué. 

En ce qui concerne le traitement chirurgical les meilleurs résultats semblent avoir 
été obtenus par la ligature primaire de l’artére carotide primitive. Celle-ci peut étre 
suivie par la ligature de la carotide interne cervicale et (ou) aussi intracranienne. 

Contrairement 4 l’opinion générale qui attribue les bons résultats de cette méthode 
& une circulation collatérale qui sétablirait par la carotide externe vers les régions 
intéressées, les auteurs sont d’avis qu’ils dérivent d'un accroissement du flux sanguin 
dans la carotide contrelatérale. 
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ROENTGENOLOGICAL EXAMINATION OF THE 
FUNCTION OF THE LUMBAR SPINE 
by 


E. Hasner, M. Schalimtzek and E. Snorrason 


The usual technique employed in the roentgen examination of the 
lumbar spine with the patient in the recumbent posture generally gives 
no information concerning its carriage, mobility and stability i. @. 
its function. This is highly unsatisfactory as it is just the abnormal 
reactions in the ligamental, articular and muscular systems — that is, 
the supporting apparatus of the spine that in most cases give rise 
to symptoms. 

KNUTSSON in a work in 1944 dealt with the decreased stability of 
the lumbar spine in affections of the intervertebral discs, and he was 
able to demonstrate that even small and early changes in the latter 
may produce a parallel displacement of the vertebral bodies on bending 
forwards and backwards. 

Hoen & DuncAN (1942) and GriantuRCO (1944) reported that in 
some cases of patients with verified disc prolapse they had been able 
to demonstrate roentgenographically an inhibition of angulation between 
the vertebral bodies. Quite recently, similar observations have been 
reported by Dr Skze. The work published by BAKKE (1931) threw some 
light on spinal function in normal persons. 

In the Radiological Department of the State Hospital, Copenhagen, 
we have been able in collaboration with other departments of this hos- 
pital to examine 90 patients, aged from 18 to 72 years, with an average 
age of 38 years, by means of roentgenographic functional tests. On the 
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whole, these patients — 51 women and 39 men — complained essentially 
of pain in the back and lower extremities, in some cases clinically re- 
sembling lumbago, in others more suggestive of ischias and disc pro- 
lapse. 

The normal movements of the spinal column are flexion, extension, 
lateral bending, circumduction and rotation. The functional roentgen 
examination of the lumbar spine performed by us includes the first 
three mentioned postures only. Sagittal views of the spine are taken 
with the patient in the sitting position and bent forwards and back- 
wards respectively; frontal views are taken with the sitting patient 
bending sideways. Normally, on bending forwards, the lumbar spine 
has a smooth curve with the vertebral bodies converging anteriorly in 
the concavity of the column (fig. 1). The opposite occurs when bending 
backwards. The vertebral bodies now form angles with each other pos- 
teriorly. Notwithstanding the considerable degree of hyperlordosis pro- 
duced in this way, the posterior margins of the vertebrae are situated 
along the same arcuate line. There is normally no parallel dislocation 
of the vertebrae (fig. 2). 

In pathologic cases of flexion and extension, the spinal column is 
seen to be more or less straight and the superior and inferior planes 
of the vertebral bodies present only a slight degree of angulation to 
one another. In some cases a condition of parallelism is to be found 

e. lines drawn through the surfaces of the vertebral bodies run parallel 
(figs. 3 and 4). 

In normal lateral bending the spinal column appears increasingly 
arched. The spinal processes form an arcuate line and the bodies are 
angled in relationship to each other. The lines drawn through the sur- 
faces of the vertebral bodies intersect on the same side as the lateral 
bending (fig. 5). 

If the lateral bending be inhibited, this normal angulation becomes 
less pronounced, or a state of parallelism — as described above — may 
be noted. Furthermore the intervertebral space may be the site of a 
paradoxical angle. This term means that even though the two vertebral 
bodies involved form an angle, +. point of intersection of the imaginary 
lines falls on the opposite side, . €., corresponding to the convexity of 
the column. The vertebral bodies are divergent in relation to each other 
on that side where the lateral bending takes place (fig. 6). 

In previous clinical examinations special stress has been made upon 
the estimation of the mobility of the spinal column in the sagittal and 
frontal planes. In the present revised estimation of the roentgenograms 
taken of patients in reclining postures and the roentgenologic functional 
examination of the patients in sitting positions, features, as recorded 
in Table 1, were observed. 
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Fig. 1. Normal forwards bending. Fig. 2. Normal backwards bending. 


Table 1 
Roentgenographic Findings in 90 Patients 


Symptoms No. of cases 


> 


Altered mobility of the lumbar spine ................ 85 
Altered angulation in the lumbar spine .............. 76 
Pathological displacement 39 
Decrease in the height of the intervertebral spaces .... 57 
Retraction of the anterior margins .................. 36 
Deformity of the spinal processes ................... 2 
Sacralization, spondylolisthesis 16 


These 90 patients show distinct changes in the mobility of the column 
in 85 cases, abnormal angulation in 76 cases and displacement of the 
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Fig. 3. Fig. 4. 
Fig. 3. Attempt to forwards bending. The spinal column is straight. The fourth inter- 
vertebral space shows a condition of parallelism. 
Fig. 4. Attempt to backwards bending, the spinal column being almost straight. The 
body of the fifth lumbar vertebrae shows a slight degree of retroposition 
having slid backwards in relation to the underlying os sacrum. 


vertebral bodies in 39 cases. Retraction of the vertebral bodies, signi- 
fying abnormal pressure and traction exerted on the discs and the 
attached ligaments was found in 36 cases. KNUTSSON’s vacuum phenom- 
enon could not be demonstrated, although this abnormality was con- 
stantly kept in mind. A decrease in the height of the intervertebral 
spaces occurred in 57 cases. 

From table 2 it is clearly seen that in clinically demonstrable alter- 
ation of the mobility of the lumbar spine, the ordinary roentgen exami- 
nation gave a positive result only in 31 out of 90 cases, whereas the 
roentgenologic functional examination gave a positive result in 64 cases, 
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Fig. 5. Normal lateral bending. Fig. 6. Abnormal lateral bending.* 
* A state of parallelism is seen in the third intervertebral space. The fourth inter- 
vertebral space is the site of a paradoxical angle. 


Table 2 
Ordinary Roentgen Examination and Functional Roentgen Examination in Relation to 
Physiatric Examination 


(0 means no examination performed, + and — pos. resp. neg. findings.) 
Irdinary *hvsiatric Functions 
Ordinary Physiatric Functional Total 
rtg exam. exam. rtg exam. 
31 64 
22 
10 22 
8 3 
12 0 
7 0 
90 
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that is, in more than twice as many obtained with the former method. 
Out of 90 cases the routine roentgen examination proved negative in 
22 cases, though only in one case examined by functional tests. In the 
negative physiatric findings the functional roentgen examination still 
plays a predominant réle compared to the ordinary roentgen examination, 
namely: 22 as against only 10 cases revealed by roentgenography in 
the recumbent position. 


Table 3 
Ordinary Roentgen Examination in Relation to Functional Roentgen Examination 
Ordinary Functional 
No. of cases 
rtg exam, rtg exam. 
4 41 
26 
4 
0 19 
90 


Table 3 illustrates the value of the roentgenologic functional com- 
pared with the ordinary roentgen examination. In 41 out of 90 cases 
both forms of examination gave positive results. In 26 cases only the 
functional examination proved positive while the routine roentgen ex- 
amination was negative. In 4 cases both methods gave negative results. 
Thus, there is a considerable preponderance in favour of the roentgen 
functional examination — in spite of the source of error implied by 
the omission of 19 examinations. 

The earlier findings observed in the State Hospital thus indicated that 
significant results might be expected from further investigation of the 
problems associated with the functional roentgen examination. One of 
us (ScH.) planned to study in the Radiological Clinic and the Physiatric 
Department of the Kommune Hospital a number of patients presenting 
lumbago-sciatic symptoms together with neurologic signs in whom the 
affection came as near the diagnosis of disc prolapse as clinically pos- 
sible. The plan was to investigate these patients by all the methods of 
examination at our disposal and submit them to surgical treatment 
in order to elucidate both individually and comparatively the value 
of the results of the examinations. 

Up to now 39 patients have been examined in conformity with this 
program (see Table 4), and 12 of these operated upon. It may be that 
more of the patients will subsequently submit to surgical treatment. 
Of the 39 patients, 11 were women and 28 were men, in the age group 
of 32—62 years, with an average age of 41—42 years. 

In 13 out of 39 cases the routine roentgen examination showed a 
decrease in the height of the intervertebral space together with localized 
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Table 4 
Functional Roentgen Examination in Relation to Myelography 


(= means contradictory results) 


No. of Ordinary rtg exam. = 
cases ~ 
13 Decrease in the height of the intervertebral space and 
12 Scoliosis, kyphosis, absence of lordosis .................. 10 0 2 0 
39 23 7 6 3 


reactive changes. In 6 cases of this group the roentgenologic functiona 
examination yielded more information than was obtained by myelo- 
graphy, and in 5 cases the findings obtained with these two methods of 
examination were identical. In one case, myelography yielded more 
information. Finally, in one case the results obtained with the various 
methods disagreed. 12 patients (the second group) showed demonstrable 
scoliosis and kyphosis as well as absence of lordosis in roentgenograms 
obtained in the recumbent position. In 10 cases of this group the func- 
tional roentgen examination revealed more changes than myelography, 
whereas in two cases it yielded less information. In the third group 
of 14 cases, roentgenography in the recumbent position revealed no 
abnormality — that is, in more than one-third of the total material. 
In 7 cases of this group, the functional roentgen examination proved 
superior to myelography, while in 2 cases the two methods gave iden- 
tical results; finally, in 3 cases more information was obtained by myelo- 
graphy than by the functional roentgen examination, and in 2 cases 
the results obtained with the two methods were contradictory. 

To recapitulate, in 30 out of 39 cases myelographic results were 
covered by the functional roentgen examination which, in a majority 
of cases yielded more information than myelography. Table 5 gives a 
schematic survey of 13 patients treated radically of whom 12 had been 
examined myelographically prior to operation. In 7 of the 13 patients 
of this group, ordinary roentgenography in the recumbent posture re- 
vealed no abnormality. 

Thus No. 1 presented normal appearances on routine roentgen ex- 
amination as well as on myelography, but according to the roentgenolog- 
ical functional examination and the operative findings, the conditions 
were abnormal. Still, no prolapse of the disc was found, whereas com- 
pression of nerve roots in two foramina, caused by large dilated epidural 
veins was noted. The nerve roots were fixed deeply in the venous plexus. 
These operative findings may perhaps explain the negative myelo- 
graphic results. Apart from this, Table 5 shows good agreement between 
the results of the functional examination and the operative findings. 
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Table 5 
Systematic Survey of the Findings in Patients treated Operatively 


No. Sex Age Rtg Myelo- Functional Operative finding 
(years) exam, graphy rtg exam. 

M. 36 . . i—3 3—4 root compress. 

M. 34 4 4—5 t—5 prolapse 

M. 39 4 4—5 » 

M. 36 kyph. 4 4 5 » (5) 

F. 5D 5 4 4 { » 

M. 13 4 4 4—(5) » 

M. 17 4 +—(3) » 

M. 39 4 (5) $—(3—1) » 

5 protrusion 

M. 38 - 5 t—(5) 5 prolapse 
M. 50 scol. 4 4—(3—5) 5 » 
F. 39 4 protrusion 
F. 18 4 {—(5) » 


The changes found on functional roentgen examination that are not 
reflected by the operative findings need not be taken to signify any 
uncertainty in the estimation of the results of the functional examina- 
tion. They may simply be attributable to the fact that it has not been 
practicable to demonstrate slight changes operatively: surgical treat- 
ment has been carried out on the more obvious cases of intervertebral 
disc, while the more doubtful cases have not been explored sufficiently 
for the demonstration of slight changes. 

No. 8 shows divergence between the two methods of examination 
but the results obtained with both methods were verified operatively, 
namely: prolapse of the fourth disc as demonstrated by the functional 
examination, and protrusion of the disc into the fifth intervertebral 
space as a somewhat dubious change demonstrated by myelography. 
Finally, in No. 11, the functional examination proved negative, while 
myelography showed bulging of the disc into the fourth intervertebral 
space. Operation revealed the presence of a small flat median protrusion 
into the fourth intervertebral space. In case 13, myelography was not 
employed but the operation was performed on the basis of other findings. 

The cause of the abnormal corporal angulation of the lumbar ver- 
tebrae in these cases has not yet been fully elucidated. 

Five patients were examined under thiopentemal intubation oxygen 
anesthesia and curarization, but it was found that the fixations were 
not abolished. The abnormal angles remained practically unchanged. 
The slight differences before and after anesthesia that could be de- 
tected in a few cases were also noticeable on functional examination 
of patients in the supine posture and presumably it is ascribable to 
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abolition of postural tonus. The injection of morphine and scopolamine 
likewise merely gave an insignificant improvement of functional ca- 
pacity. Most likely, then, the myogenic inhibition of motility is also 
associated with definite structural fixation. 


(The expenses of this investigation were paid in part by grants from The Danish 
National Association Against Rheumatic Diseases.) 


SUMMARY 


toentgenologic examination of the lumbar spine during flexion, extension and lateral 
bending (functional roentgenologic examination) constitutes a valuable adjuvant to the 
diagnosis of lesions in-this region. This method of examination on the whole appears 
to be superior to other methods employed so far. 


ZUSAMMENFASSUNG 
Die Réntgenuntersuchung der Lendenwirbelsiiule wihrend der Flexion, der Ex- 
tension und der seitlichen. Beugung (funktionelle Réntgenuntersuchung) bildet eine 
wertvolle Ergiinzung fiir die Diagnostik von Verinderungen in dieser Kérpergegend. 
Uberhaupt scheint diese Untersuchungstechnik anderen bisher angewandten Methoden 
iiberlegen zu sein. 


RESUME 


L’examen radiologique de la colonne vertébrale au niveau des lombes pendant 
la flexion, extension et les fléchissements latéraux (examen radiologique fonctionnel) 
constitue un atout maitre dans le diagnostic des maux de cette région. Ce mode d’exa- 
men parait étre supérieur & ceux précédemment employés. 
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FROM THE RADIUM CENTRE (DIRECTOR: JENS NIELSEN), COPENHAGEN, DENMARK 


PRELIMINARY EXPERIENCES WITH PODOPHYLLIN 
IN THE TREATMENT OF SKIN CARCINOMATA 
by 


Bertel Jorgsholm 


Podophyllin is the resin of podophyllum peltatum, a plant of the 
berberis family growing in North America. The plant has been known 
and employed in America as a purge from the 18th century. However, 
it was not until the close of the past century that it became known in 
Europe and subjected to a more detailed study by Popwyssorzk1 who 
succeeded, by simple methods of solution and precipitation, in extracting 
from it the various components which constitute podophyllin. Popwys- 
SOTZKI also studied the toxicity of the components in the dog and cat 
and found a highly local irritative effect on the bowel as well as a neuro- 
toxic effect resulting in disturbances of coordination, in pareses, and in 
clonic convulsions. 

PopwyssoTzkt isolated podophyllotoxin in non-crystalline form, 


picropodophyllin, podophyllic acid, and quercetin from podophyllin. Of 


all these, podophyllotoxin is the main carrier of the physiological prop- 
erties. 

In 1891 KewtstEN succeeded in producing podophyllotoxin in crys- 
talline form, but it was not until 1932 that German workers (Spars, 
Borscue, and NIEMAN) ascertained its structural formula. While crude 
podophyllin is a yellowish-brown, amorphous powder, soluble in alcohol 
and chloroform, but insoluble in water, purified podophyllotoxin is a 
white crystalline substance, soluble in alcohol and chloroform, with a 
melting point of about 114° C.; it is hydrolysed and inactivated by al- 
kalis, being converted into podophyllic acid or picropodophyllin. 

After having been used for a number of years as a purge in com- 
bination with other laxatives, podophyllin passed into the background, 
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Crude Podophyllotoxin 


Extract with chloroform 
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Alcoholic Solution 


Podophylloresin 
(Depodophyllotoxinized 
Resin) 


Insoluble Solution 


Crude podophylloquercetin Evaporate 
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Podophylloquercetin 


Dilute with water and benzene 
Chromatography 
Podophyllotoxin | 
| Alfa- and Betapeltatin 


Aqueous Alcoholic 
Alkali Alkali 


Podophyllic Acid Picropodophyllin 


Main principles of the isolation of the components of podophyllin. 


O C  ci,on but in 1942 it again came to the fore in an 
| entirely different capacity. 

if: 9 \~ Urologists in New Orleans had for years 

been treating condylomas with a 25 % sus- 

= ma pension of podophyllin in petroleum with 

4) striking effect. It was, however, the report by 


KAPLAN in 1942 which made the treatment 
generally known and incited other workers 


CH,O OCH, to investigate the cytological effects of po- 
bch dophyllin. Among these workers were Kine 


and SuLLIVAN whose observations form the 
basis of the following report. 

One or two applications of podophyllin, 
25% in oil or alcohol, to condylomas result in a disappearance so rapid 
that at times the growths disappear within 48 hours without leaving 
any scars. Profound morphological disturbances, partly nuclear, partly 
cytoplasmic take place in the cells during the involution process. 

The most characteristic manifestation is the appearance of enlarged, 

11—520088. Acta Radiologica. Vol. 37. 


Structural formula of po- 
dophyllotoxin. 
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swollen cells with a reticular, basophile cytoplasm and an alteration of 
the nuclear pattern forming a division of the chromatin masses with 
the production of pyknotic fragments of varying size. In other cells 
the dissolution of the chromatin suggests disturbed mitotic figures, 
mainly in metaphase in which mitotic activity appears to have been 
arrested. 

Another common, but presumably not specific change is the appear- 
ance of cells with pyknotic nuclei and various forms of cytoplasmic 
vacuolation. Identical changes may occur following the application of 
podophyllin to the skin and mucous membranes of the mouse, rabbit, 
and man. While the changes occurring in condylomas are irreversible, 
those observed in the skin are transitory; an apparently normal epidermis 
is reestablished within 4 to 6 days of a single application. Repeated ap- 
plications to the skin and mucous membranes do not result in a cumu- 
lative effect; on the contrary, the tissues appear to develop a certain 
resistance or adaptation. Podophyllin may, however, produce some 
degree of sensitization of the skin causing a more severe reaction to a 
later application of the drug. (Wound healing may be disturbed by 
podophyllin because of the inflammatory reaction produced in the under- 
lying corium, while the epithelium undergoing active regeneration shows 
but slight qualitative changes.) 

Colchicine may cause similar morphological changes in the cells. The 
same effect may be noted when substances unrelated to podophyllin or 
colchicine, such as auramine, urethane, and sodium cacodylate, are 
employed. 

The discovery of the profound cell-damaging effects of podophyllin 
when applied to condylomata aroused interest in its action on other 
proliferating cells. This interest received a further stimulus, when it 
was discovered by pure chance that the placental serum from a woman 
treated with podophyllin for condylomas, used in tissue cultures, caused 
serious damage to mouse-tumour cells. During the following years, 1947 
—49, numerous studies confirmed this observation. Thus, a_ highly 
damaging effect was obtained on mouse sarcomata and on lung tumours 
in in vitro experiments. The effect appeared to be to a certain extent 
selective, being considerably less marked on normal embryonic tissue. 
The injection of the drug into tumour-bearing mice also produced a 
striking effect upon the growths; this consisted of pronounced de- 
generative cytological changes, characterized particularly by an arrest 
of mitosis in metaphase and by pyknosis, resulting in cell death, necrosis, 
and diminution of the tumour. The most marked effect was obtained 
on sarcomas and lymphogenous tumours, whereas the action was less 
striking in the case of differentiated carcinomas. Complete regression, 
however, did not take place in any case. 
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The experiments have been carried out partly with pene and 
partly with the components isolated from podophyllin, 7. e. podophyllo- 
toxin, picropodophyllin, podophyllic acid, and quercetin; of ‘all these com- 
ponents only p-dophyllotoxin appears to possess a tumour-damaging effect. 

In 1947 HARTWELL succeeded in isolating further two tumour-dam- 
aging components from podophyllin, alpha and beta peltatin. Like podo- 
phyllotoxin, both are colourless crystalline substances soluble in numer- 
ous organic solvents, including alcohol and chloroform, but insoluble in 
water. They are isomers of podophy llotoxin to which they are presumed 
to be structurally related. 

Due to the experience gained in the treatment of condylomas and in 
animal experiments, attempts were made to use the drug in the treat- 
ment of verrucae vulgares; these were without success as the thick 
keratinization appeared to form an active barrier to the effect of podo- 
phyllin. In 1947 SULLIVAN commenced treating human skin carcinomata 
with topical application of podophyllin suspended in mineral oil or dis- 
solved in alcohol. In a preliminary report in 1949 he ove the results 
obtained in the treatment of 15 patients with a total of 25 cutaneous 

carcinomas. All but one of the 20 growths followed-up had disappeared. 

The period of involution varied within wide limits, the shortest period 
being 10 days, the longest 3 months. The follow-up period, however, was 
only from 1 to 8 months (average 6 months). 

Apart from SuLLIVAN’s report and Larsson’s preliminary report 
from Radiumhemmet, Stockholm, in December 1950, little has been pub- 
lished about podophyllin in the treatment of cancer of the skin. 


Zarly in 1950, at the initiative of Dr. A. PerpRup, podophyllin 
was adopted in the treatment of certain patients with skin cancer at the 
Radium Centre in Copenhagen. 

We chose a 20 % solution of podophyllin in alcohol, since this ap- 
peared to be the best form of application, to afford the most penetra- 
tion and unlike oils and ointments most easily limited to the desired area. 

At the outset, we painted the site once daily for 10 days, but as the 
reactions were often rather severe, we gradually changed the procedure 
to painting every other or every third day, but still a total of 10 times. 
The typical course was as follows: After 1 or 2 applications, erythema 
appeared on the painted area; following 4 or 5 paintings, ulc eration with 
exudation and superficial necrosis was seen in the tumour tissue usually 
with a sharp demarcation from the surrounding normal skin which showed 
superficial erythema. During the subsequent days thick crusts, which 
had to be removed prior to each application, developed. After 7 or 8 
applications the tumour tissue in most cases had disappeared, and the 
sore began to clear up. Initial signs of healing and granulation tissue 
were often observed in the bed of the ulcer, even before the course 
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was completed. After the treatment was discontinued the ulceration 
healed rapidly and a week later had often disappeared entirely. The skin 
of the painted area, however, remained reddened, sometimes for a period 
of op to 2 months. In most instances, the final scar was pale, soft, without 
teleangiectasis, and with the hair preserved. In certain cases, there would 
be a faintly pigmented marginal zone around the scar, which, however, 
was often practically invisible. In exceptional cases the surface was 
rather irregular, with cicatricial thickening and hardening. Apart from 
this typical course, there appeared to be individual differences between 
the cutaneous reaction and the rate of involution of the tumour tissue. 
It is our impression that in cases in which the tumour tissue is covered 
by intact skin, the effect is less striking and the treatment less reliable. 
Thus, in a case of subepidermal carcinoma, islets or remains of the tu- 
mour were observed after the ulceration had healed. Where podophyllin 
is in direct contact with the tumour tissue, e. g. following biopsy, the 
effect and the consequent ulceration appears to spread to the entire mass 
of the tumour tissue, even though the margin be covered by intact skin. 

Microscopical examinations carried out in a few cases during the 
treatment showed degenerative changes after 1 or 2 applications in con- 
formity with the observations of SULLIVAN and KING. 

Up to April 1951 our series comprised a total of 53 patients followed 
up for periods ranging from 1 to 12 months with an average of 6 months. 

The material is necessarily to some extent selected, since the treat- 
ment has been employed primarily in cases with small, easily accessible, 
relatively harmless, superficial skin carcinomata. Some of the growths, 
however, measured up to 5 cm in diameter although the majority were 
less than 2 em. Among the cases treated were recurrences following 
previous radiotherapy and irradiation carcinomas for both of which 
surgery was the only alternative treatment. 


Number of patients, histological findings and the results. 


Basal-cell care. ......0000. 33, multiple in 4, recurrence following radiother. in 6 
Squamous-cell c............ 12, » » 4, » » » » 5 
Bowens disease ,........... 4, » » 1, » » » » O 
2, » » » » » » 
Probable care. ............ 2, » » 0, » » » » O 


Total 53, multiple in 9, recurrence following radiother. in 12 


Basal-cell c......... Yielded primarily: 31, after renewed treatm.: 1, did not yield: 1 
Squam.-cell c....... » » » » » 21 

Bowens disease .... » » > 3 » » » :] 

» » 2, 

Probable care....... » » 2 


(of a total of 53 patients): 49, after renewed treatm.: 3, did not yield: 1 
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Fig. 1. Basal cell carcinoma. 
a. Before podophyllin treatment. b. Qne month after the treatment. 


The distribution of the material based upon microscopical findings 
is set out in the table. The majority of the growths were of the basal 
cell variety. Nine patients had multiple growths (a total of 36), and in 
12 cases the cancer was a recurrence after previous radiotherapy or arose 
in a radiation scar. Most of the growths were situated on the face although 
some of the patients had growths in various sites on the trunk. 

The primary result was good, 7. e. the tumour tissue apparently dis- 
appeared in 49 out of the 53 patients. In 4 cases the tumour did not 
disappear primarily, and these deserve to be mentioned in some detail. 

One of the patients had multiple parakeratotic squamous-cell car- 
cinomas and hyperkeratoses scattered on both cheeks, ears and the neck. 
The affection on the right ear was large, ulcerated, and accompanied 
by deep infiltration. Following 10 applications, practically all the lesions 
on the cheeks and left ear apparently disappeared and the skin healed. 
The infiltrating carcinoma of the right ear underwent considerable 
diminution, but did not disappear. Two months later small remains of 
the tumours were seen on the left cheek and edge of the left ear, whereas 
the large cancer on the right ear had increased in size. The latter was 
removed surgically by resection of the ear and the small remains yielded 
to a new course of podophyllin (10 applications). 

The second patient was a male with a prominent, basal-cell carci- 
noma, 8 x 6 mm, of the right sulcus nasolabialis. The treatment was 
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Fig. 2. Basal cell carcinoma. 
a. Before treatment. b. Five months after the treatment. 


interrupted by the patient after 7 applications. Six weeks later a prolifer- 
ating remnant of the tumour yielded to renewed treatment. Four months 
after the last application a small recurrence was treated by radium 
puncture. 

The third patient had a subepidermal, infiltrating basal-cell carci- 
noma, 10 x 10 mm, on the tip of the nose. Eight days after the 10th 
application some degree of infiltration remained and the microscopical 
examination remained positive. Three weeks later there was an un- 
mistakable increase in size, the treatment having appeared to have 
accelerated the growth; the patient received a course of Roentgen con- 
tact therapy to which the affection slowly yielded. 

The fourth patient had several superficial Bowen-like affections, up 
to the size of half a crown, on the dorsa of both hands and on the back. 
One month after the 10th application remnants of growths still persisted 
in the marginal zones; these appeared to yield comple tely to a renewed 
course of podophy llin. 

In the 49 cases in which the lesions seemed to disappear completely 
and in which the skin healed, a comparatively large number of recur- 
rences, oO Ey the short follow-up period (averaging 6 months), have 
been observed, 7. e. in 4 cases 3'/,, 4, 6, and 8 months respectively after 
discontinuation “of the treatment. These recurrences have in several in- 
stances not only appeared at the margins of the painted areas but also in 
the central area. All these cases responded well to a second course of po- 
dophyllin. After three and one-half months, however, one case developed 
a further recurrence which then yielded to a third course of podophyllin. 
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Fig. 3a. Fig. 3b. 


Fig. 3. Basal cell carci- 
noma. 
a. Before treatment. 
b. After 6 podophyllin 
paintings. 
c. 4 months after treat- 
ment. 


Thus, in a total of 8 or 15 % of the cases there were malignant rem- 
nants or recurrences. This percentage presumably will increase with the 
length of the observation period. None of the 12 cases with a recurrence 
after previous radiotherapy has yet had a recurrence after the applica- 
tion of podophyllin. The follow-up period of this group ranges from 1.5 

-12 months (average 5.5 months). 


Discussion and Conclusion 


Podophyllin produces marked degenerative cytological changes with 
a certain selective action on epithelial tumour cells which is lethal at a 
sufficiently high concentration. The action is a double one, consisting 
partly in an effect upon the nuclei resulting in an arrest of mitotic activity 
in the metaphase and partly in cytoplasmic degeneration. 

Easily accessible skin carcinomas, not infiltrating too deeply or 
widely below the intact skin may in certain cases yield permanently to 
repeated applications of the drug. Renewed treatment appears to give 
equally good effect. There is apparently no cumulative or permanently 
damaging effect on normal tissues, and subsequent radiotherapy, if re- 
quired, is not complicated by a previous course of podophyllin. 

Recurrences in skin carcinomata treated by radiotherapy or in ir- 
radiation carcinomas appear to respond favourably to podophyllin. 
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Fig. 4 b. Fig. 4c. 
Fig. 4. Basal cell carcinoma. 
a. Before treatment. b. 8 days after treatment. c. 9 months after treatment. 


The cosmetic results seem to be as good or even better than those 
following correctly performed radiation therapy. 

Despite these evident advantages, a warning must be sounded against 
the indiscriminate use of podophyllin in cutaneous carcinomata. 

(1) If the treatment is to be carried out properly, it is not so easy 
and painless as it might appear. The first applications are rapidly fol- 
lowed by crusts which must be removed before each application in order 


to obtain intimate contact between the drug and the tumour tissue. If 


the encrustment affects hairy or bearded areas, the procedure may be 
rather time-consuming and cause the patient much pain. 

(2) Judging by our short follow-up periods, the long-term results do 
not appear to be equal to those of radiation therapy. 

(3) In the treatment of cutaneous carcinomata with a tendency to 
metastases, incomplete destruction of the cancer cells and apparent 
healing involves the risk of subsequent secondaries, which might have 
been avoided if the initial treatment had been more radical. 

(4) Podophyllin has a highly irritative effect on the conjunctiva for 
which reason the drug should not be applied to any site in the vicinity 
of the eyes. 

(5) Lastly, there is a problem which has not yet been definitely 
elucidated, but which nevertheless must be considered every time a new 
chemotherapeutic agent is introduced in cancer therapy. | refer to the 
question as to whether these agents possess a carcinogenic in addition to 
a carcinostatic action. In all neoplasms there is a relatively highly in- 
creased number of mitoses, so that a possible carcinogenic action of a 
drug may perhaps be inferred from its effect on the number of mitoses. 
Alive to this problem, Kine and CauLDWELL have carried out quantitative 
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Fig. 5. Multiple squamous-cell carcinoma and hyperkeratoses. 
a. Before treatment. b. 8 days after treatment. 


Fig. 6 a. Fig. 6 b. 
Fig. 6. Basal cell carcinoma. 
a. Before treatment. b. A few days after 10 paintings with podophyllin, showing 


degenerating cells. In the center a typical »podophyllin cell (greatly enlarged pale cells 
with dispersed chromatin masses). 


measurements of mitotic figures in the skin of the mouse during treat- 
ment with podophyllin. They found an unmistakable increase in the 
number of mitoses up to the metaphase after which activity was arrested. 
The finding, combined with certain clinical and experimental observa- 
tions which appear to show that podophyllin may at times accelerate 
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the growth of cancer, indicates the advisability of exhibiting a certain 
reserve in this method of treatment. Of course, it would seem justified 
in cases which fail to respond to radiotherapy, in irradiation carcinomata, 
as well as in multiple skin carcinomas so extensive as to make radiation 
therapy impracticable. 


All considered, however, podophyllin is worthy of attention but 
further experience must be accumulated before the value of this new 
chemotherapeutic agent in cancer therapy can be properly estimated. 


SUMMARY 


After briefly mentioning the composition of podophyllin and its presumed mode 
of action, the author reports the results of the local application of a 20 °%% solution of 
podophyllin in alcohol in 53 cases of skin cancer. 

In 49 cases the growths disappeared primarily and in a further 3 cases following 
renewed treatment while no effect was demonstrable in one case. Four cases developed 
recurrences at the end of 3'/,, 4, 6, and 8 months respectively; these yielded to renewed 
treatment. 


ZUSAMMENFASSUNG 
Nach kurzer Erwihnung der Zusammensetzung und der vermuteten Wirkungs- 
weise von Podophyllin berichtet der Verfasser iiber die Resultate mit 20 % Podophyllin 
in alkoholischer Lésung bei 53 Fallen von Hautkrebs. In 49 Fallen verschwand der Tu- 
mor primir und in weiteren 3 Fillen nach erneuter Behandlung, wihrend in einem Fall 
keinerlei Wirkung beobachtet werden konnte. In 4 Fallen traten nach jeweils 3'/,, 4, 6 
und 8 Monaten Rezidive auf; diese heilten nach erneuter Behandlung aus. 


RESUME 


Aprés un bref exposé de la nature et de l’action présumée de la podophylline, l’au- 
teur relate les résultats de l’application locale d’une solution éthylique & 20 % de podo- 
phylline, dans 53 cas de cancer de la peau. Dans 49 cas les lésions disparurent aprés le 
premier traitement et dans 3 autres cas aprés un second traitement. Un seul cas ne réagit 
pas. Quatre cas présentérent des rechutes au bout de 3 mois 1/,, 4, 6 et 8 mois respective- 
ment; celles-ci disparurent aprés un nouveau traitement. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: PROFESSOR TORLEIF DALL) OF THE 
UNIVERSITY HOSPITAL, OSLO, NORWAY 


ROENTGENOLOGICAL EXAMINATION AND 
TREATMENT OF CHRONIC JEJUNITIS 
Case Report 
by 


O. W. Husebye 


In connection with the investigations on the roentgenologic treat- 
ment of regional enteritis published by J. ARNOLD BARGEN and CLAUDE 
Drxon, it may be relevant to report the effect of irradiation treatment 
in the following case of severe chronic jejunitis. The case may also be of 
diagnostic interest. 


September 1947 — a woman farmer, 54 years old, was admitted to Medical Depart- 
ment A of the University Hospital of Oslo. Previously in good health. One month before 
admission she experienced a feeling of pressure to the left of the abdomen, had ab- 
dominal pain and tenderness, pyrosis and vomiting, without special relationship to 
food. Pain occurred also during the night. There was no food or blood in the vomit. 
She was troubled with constipation and loss of appetite. Considerable oedema appeared 
in the lower extremities; in spite of this she had lost eight kilos in weight. There was 
no dyspnoea. 

Condition on admission: A thin, pale woman with dropsy of the legs. No exanthema. 
Weight: 53 kilos. Temp. 38. Pulse: 84, regular. Respiration: Normal. Blood pressure: 
120/80. Heart and lungs: Normal findings. Abdomen: Meteoristic and tender, especially 
in the flanks. Ascites. 

The patient proved to have typical, voluminous fatty stools containing 20 grams 
fat in 24 hours. Ewald test meal: Normal. Faeces: No muscle fibres. No signs of pan- 
creatogenous steatorrhoea. Benzidine test: Occasionally positive. Severe hypoproteinemia 
with total protein content of 3 per cent. There was hypocalcemia corresponding to the 
hypoproteinemia. The sugar tolerance test was »flat». Sedimentation test: 14 mm. Blood: 
Macrocytic, hyperchromic anemia (with megaloblastic marrow). Non-protein nitrogen: 
Normal. Urine: normal. 

Roentgenological examination: Heart, stomach, duodenum and colon: Normal. The 
entire skeleton: Osteoporosis. Small intestine: The passage of the meal was probably 
somewhat delayed. A large part of the jejunum was stereotypic with irregular contours. 
The mucous membrane folds were thickened and completely irregular. Furthermore 
there was retention of the opaque meal in pathological loops. In the erect position fluid 
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Fig. 1. A large number of jejunal loops Fig. 2. Retention of small amount of 
are narrow with stereotypic, irregular opaque meal in the affected loops; other- 
contours. Mucous membrane thickened wise rate of passage normal. 
and completely irregular. Autoplasticity 

absent. 


levels were demonstrated in the affected loops. The findings were suggestive of a rather 
typical inflammatory process in the jejunum, the cause of which was indeterminate. 
(Fig. 1—2.) 

With these clinical and laboratory findings the possibility of cancer, reticulo-sar- 
coma or Hodgkin’s disease, could not be excluded. 

During the first 4—5 months of hospitalization a severe anemia occurred, which 
was treated with blood transfusions. In spite of these, the general state of health became 
aggravated. The weight decreased to 40 kilos. The dyspepsia persisted. Roentgenologic 
control of the small intestine confirmed the previous findings. 

By reason of the clinical and roentgenological examinations the case was now 
interpreted as being one of symptomatic sprue. 

January 1948 an exploratory laparotomy was performed (R. [xcesBrictsEN). The 
findings were as follows: For a distance of three quarters of a metre the jejunum was 
swollen, stiff and oedematous in the whole of its circumference, especially along the 
mesenteric border. The adjoining part of the mesentery was also greatly thickened, 
stiff and oedematous. A small lymph node was removed. The microscopic examination 
(Letv Kreysere) showed that the capsule was thickened. The follicles were faintly 
outlined. The cells consisted mainly of small lymphocytes, a great number of plasma- 
cells and a few eosinophils. There were no giant cells, no tubercles, no necrosis and 
some of the reticulum cells were slightly enlarged. Diagnosis: Chronic lymphadenitis. 

The result of the histologic examination was in accordance with the roentgen diag- 
nosis: inflammatory changes in the jejunum. The possibility of a malignant process, 
Hodgkin’s disease or reticulo-sarcoma, could not, however, be excluded. Carcinoma 
was regarded as less possible due to the extent of the intestinal process. In the event 
of one of these diagnoses actually being proved, roentgen irradiation would be indicated, 
especially as the clinicians were unable to suggest effective treatment. It is well-known 
that roentgenological treatment of inflammatory processes in the sigmoid colon may 
prove quite effective, and in reticulo-sarcoma or Hodgkin’s disease one may also expect 
some effect from roentgen treatment. She was therefore treated with small roentgen doses. 
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Fig. 3. There is now a marked reduction of | Fig. 4. Two and a half years after 
pathologic changes. Two constrictions noted: the onset of the disease. The passage 
otherwise intestinal loops and mucous mem- probably somewhat more rapid than 
brane seem to be quite normal. normal, especially through previ- 


ously affected part of the jejunum. 
Signs of small constrictions and 


stenosis present. 


The treatment was given only to the pathologically changed jejunal loops. The 
dosage was: A total of 1,800 r in air in 2 sessions. 170 KV. 6 m. 1 Cu. 40 em. Field 
10 x 15 em. 

Fourteen days after the first treatment the patient improved. The oedema gradually 
disappeared. The blood values increased. The bowels were still voluminous, but there 
was no longer diarrhoea or steatorrhoea. 

In September (about 8 months after the beginning of the irradiation) the patient 
was discharged in a satisfactory state of health. 

Renewed roentgenological control of the small intestines showed a marked reduc- 
tion of the pathological changes, though a couple of constrictions were still observed. 
The affected loops were apparently somewhat adherent to the surrounding tissues (fig. 3). 
Later controls demonstrated constant clinical improvement. 

One year later we learned that she felt well and had resumed work as a farmer. 
The bowels were almost normal. Hemoglobin: 90 per cent. Erythrocytes: 4.4 mill. Index: 
1.02. Leucocytes: 5,000. Weight: 54.5 kilos (normal). 

Two-and-a-half years after the onset of the disease she was again examined roent- 
genologically. The findings were as follows: The passage of the barium is probably some- 
what quicker than normal, especially through the previously affected part of the je- 
junum. One has the impression that the opaque meal here passes through a somewhat 
stiffened tube the contours of which show only small variations; the lumen also is ir- 
regular and there are enlarged folds. (Fig. 4.) Diagnosis: Changes in the jejunum by 
reason of chronic inflammation with adhesions, possibly constriction and stenosis. 


This patient presented signs of a severe syndrome with considerable 
loss of weight, marked changes in the blood, dropsy and steatorrhea. 
It was possible to ascertain by roentgen examination not only the seat 
of the disease, but also to a certain degree its character. Due to the 
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clinical signs the small intestine was at first neglected during the diag- 
nostic considerations. 

On clinical control twenty months after roentgen irradiation she 
had completely recovered and was able to perform her previous work. 

One should not draw definite conclusions as to the effect of roentgen 
treatment in this condition from this single case. The author would 
like to stress, however, the importance of trying irradiation treatment 
of the jejunum in such cases. This may safely be done, as the doses 
given for inflammatory conditions are so small that they are hardly 
harmful to the patient. Judged from the author’s previous experience 
in the treatment of jejunitis, it is advisable, during the acute stage, 
to try chemotherapeutics, 7. e. penicillin or aureomycin. The last roent- 
gen examination showed that, in spite of the good clinical condition of 
the patient, the process had caused chronic pathological change in the 
small intestine, similar to those observed in cases of chronic jejunitis. 
On account of the present state of health of the patient we may venture 
to exclude a malignant tumour. The author cannot omit to mention 
the importance of roentgen control examinations in the evaluation of 
prognosis. 

SUMMARY 

A case of serious disease with steatorrhoea in a woman, 54 years old. The impor- 
tance of the roentgenological examination in steatorrhoea is stressed. Apparently good 
effect was obtained by roentgen treatment. The prognostic value of roentgen control 
examination is stressed. 

ZUSAMMENFASSUNG 

fin ernsthaft verlaufener Fall von Steatorrhée bei einer 54 jahrigen Frau wird 
beschrieben. Die Bedeutung der Rintgenuntersuchung bei der Steatorrhée wird unter- 
strichen. Réntgenbestrahlung ergab sehr gute Behandlungsresultate. Die prognostische 
Bedeutung der Réntgenkontrollaufnahmen wird hervorgehoben. 


Al T 
RESUME 
Un cas de maladie grave stéatorrhée chez une femme de 54 ans. L’auteur insiste 
sur l’importance de l’examen radiologique dans les cas de stéatorrhée. L’effet du traite- 
ment par rayons de roentgen fut apparemment bon. Le controle radiologique importe 


pour établir Je pronostic. 
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BOOK REVIEWS 


MALIGNANT DISEASE OF THE FEMALE GENITAL TRACT. By Stanley Way. 279 pages. 
J. & A. Churchill Ltd., London 1951. 24 shillings. 


This book gives gynaecologists and above all, radiotherapeutists, a generally speak- 
ing meritorious survey of malignant diseases of the female genital organs. It has long 
been needed. The greatest value of the book lies in the fact that it contains a sum- 
marization of most of what has previously been written on these diseases. An easily 
accessible presentation of the clinical, pathologic and therapeutic aspects of each disease 
is covered in nine chapters. As a radiotherapeutist, one cannot, however, avoid the 
conclusion that the author appears to be surgically biased to a high degree regarding 
the treatment of various diseases. A comparison between the surgical and radiologic 
treatment of cancer of the cervix and body of the uterus is impossible when one is 
dealing with dissimilar material. The, broadly speaking. purely radiologic treatment of 
these diseases in Sweden has doubtlessly been able to compete hitherto with surgical 
therapy. Meigs’ superior operative treatment results in carcinoma of the cervix are mis- 
leading to those who are unaware that he only operates upon cases in Stage O and 
Stage 1 and only upon patients presenting slight operation risks and who are preferably 
thin and not advanced in years. At the »Thirty-third annual meeting of the Radio- 
logical Society of North America, Boston, Mass., 1947», Meigs himself said: »The treat- 
ment of cancer of the cervix is and should be radiologic at the present time.» 

Each chapter is followed by comprehensive references to the literature but one is 
surprised that the author does not include the »Annual report on the results of radio- 
therapy in carcinoma of the uterine cervix (Fifth report, published 1949)» and Truelsen’s 
»Cancer of the uterine cervix, Copenhagen, 1947», for example. Heyman and Benner’s 
Statistics of cancer of the body of the uterus from Radiumhemmet, Stockholm, 1946» 
is also missing. 

A markedly satisfactory feature is the author’s attitude regarding the treatment 
of malignant diseases. It is not only the local tumour which must be treated but the 
regional lymph glands as well: this was pointed out as early as 1908 by Moynihan, who, 
in referring to the treatment of cancer of the sigmoid colon, stated: »The surgery of 
malignant disease is not the surgery of organs; it is the anatomy of the lymphatic 
system». In a brilliant manner both in the text and with illustrations, the author has 
elucidated this in the treatment of cancer of the vulva and discussed it in cancer of 
the cervix. 

Stanley Way’s book makes pleasant and welcomed reading-matter and is warmly 
recommended to every gynaecologist and therapeutist, although with the reservation 
that most of his statistical information on the results of treatment is too out-of-date. 

Gunnar Gorton. 


DIE ENTZUNDUNGSBESTRAHLUNG. Von R. Glauner. 189 Seiten, 17 Abbildungen, 10 
Tabellen. Georg Thieme Verlag, Stuttgart, 1951. DM 18.60/$ 4.45. 


The present book is divided into a general and a special part. The former deals 
thoroughly with the theoretic and experimental considerations of the effect of roentgen 
therapy in inflammatory conditions. This occupies nearly half the book and makes very 
interesting reading. In the special section of the book, the author states that thanks 
to chemotherapy, the value of roentgen irradiation in many inflammatory conditions 
has diminished. There remain however conditions of this nature in which roentgen 
therapy alone is the method of choice and others in which irradiation in combination 
with surgery or chemotherapy is of great value, e. g. furuncles, carbuncles, axillary 
abscesses, puerperal mastitis, panaritium, chronic tonsillitis, lymphadenitis, arthritis 
and periarthritis. Only small doses, 10 r—5O r, are recommended in acute conditions 
and 75—100 r in more chronic cases. This is in accord with our experience at Radium- 
hemmet. The work can unreservedly be praised. Sven Hultberg. 
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